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RODGER BALLAST CAR C0,°°™ Gaie **—\e fars 


ARCEST DEALERS REBUILT EQUIPMENT IN THE UNITED STATES 


EAST WORKS basse ed ane hea a I all WEST WORKS 
Freight and Passenger Cars ERO. San ReaTe Cee : Rebuilt Coaches, Cars, Engines 


HICKS LOCOMOTIVE & CAR WORKS 
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q or a: Heights, Ill EMPIRE STEEL & EQUIPMENT CO. Fisher eee 
i ag ‘ i 141 Broadway N, Y. hicago, [ll 











K. & M. 85 Per Cent. Magnesia Sectional Locomotive Lagging 


ASBESTOS CORRUGATED ROOFING 
and SHEATHING : 


=o The Atlas 


N 0 Paint. No Rust. Fireproof. Waterproof. Everlasting Gar-Mover 3 2 
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introduced, 
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LIGHT LOCOMOTIVES 


For all Classes of Service 


VULCAN IRON WORKS 


WILKES BARRE, PA. 

















VREELAND PIT JACKS 


This type of jack was designed for re- 
moving from under locomotives either the 
trucks or drivers and replacing the same. 
The jack is made in either 15 or 30 ton 
capacity, with various size strokes. We 
have a dydro-pneumatic type for shops 
equipped with air which raises the ram 
very rapidly. 
Send for Railroad Catalogue 


WATSON-STILLMAN CO. 


50 Church St, NEW YORK CITY CHICAGO OFFICE, 453 Rookery 









































WALTERS’ 


BALLAST PLACING DEVICE 


Patented March 21, 1905 carn z 9 
Has been eatin coves on eleven trunk lines C a vi i E eg i neer S 
POCKET) 


and eight smaller railroads since April st. 
BOOK) 


TRAUTWINE’S 


Fic, 1—Showing ballast removed from end of ties to be raised, 
track jacked up and device in position to receive ballast 
for placing under tie. 





We will guar- 
antee that ev- 
ery particle of 
ballast will re- 
main under tie 
and that ma- 
chine will 

Sx work in any 
= f kind of ballast. 





Order 
Samples 
Satisfaction 
guaranteed or 
money refund- 
ed. 








$5.00) 








Fic. 2-—-Showing pan removed, ballast under tie, and cleaner 
Refereave: ready to be withdrawn. : , 
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_ THE ADVANCE AGENT 


@ The gradual increase in the demand for railway supplies is being sus- 

_ tained. One railroad shop after another is employing a full force of men 
and running regular hours. The railroads throughout the country, though 
more particularly the western roads, are getting their equipment in shape 
to handle the heavy crops. To the excellent agricultural conditions that 
exist may be credited the steady resumption of business. 


@ The market may be quiet but will not remain so very long. It has 
been many months since large purchases of railway supplies have been 
made but the wear and tear of equipment has continued. Even if the 
traffic of railroads did not equal the amount of recent years, it would 
still be necessary to replace worn out equipment. 


@ Now is the time to advertise. The need of keeping your products at 
all times before the railway officials is apparent and it is certainly good 
policy. Is it not even more necessary to advertise your supplies when 
the buyers are getting ready to close deals? Think about this side of the 
question when you are cutting down your expenses. Your investment in 
a publicity campaign at this critical period will insure your share of the 
business. 
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Asphalt. ; ailway Supply Co., St. Louis. ‘ 
Standard Asphalt & Rubber Co., Chicago. Rodgers Ballast Car Co., Chicago. pee Ry BR wot “ew Wh 
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Ballast Unloaders. A. 0. DOTY, C.E., Manager THE Established 1900 


Rodger Ballast Car Co., Chicago. 
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ee ee NEW YORK ENGINEERING AGENCY 
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Schwarze Electric Co., Adrian, Mich. 
Bell Ringers. 35 WARREN STREET, » NEW YORK CITY 
Adreon & Co., St. Louis. 
Blocks and Tackles. r : 
Patterson Co., W. W., Pittsburg, Pa. High Grade Tecknical Men Furnished 
Blue Print Papers. 
Kolesch & — a York. 
Blue Printing Machines. 
Kolesch & Co., New York. ,] Patent es) = 
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Railway Boarding Camp & Catering Co., ment =o 
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Books. 
Audel & Co., Theo., New York. All Kinds 
Wiley, John & Sons, New York. 
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Detroit Graphite Mfg. Co., Detroit, Mich. oo¢ 
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Wadsworth Howland Co., Chicago. 2. He 
Bumping Posts. 253 ° 
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McCord & Co., Chicago. ® 42 
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Franklin Mfg. Co., Franklin, Pa. ws 8 
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Torbert, A. C. & Co., Chicago. a 2 
Cars Ballast. Bt 
Rodgers Ballast Car Co., Chicago. “8g 
Cars Dump. Be 
Rodgers Ballast Car Co., Chicago. ne 
Cars Rebuilt. - oq 
Atlantic Equipment Co., New York. Be 
Hicks Car & Locomotive Works, Chicago. : 2¢ 
Car Replacers. S - wi 
Buda Foundry Mfg. Co., Chicago. $ 7a Be 
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cast Iron Pipe. Dealers in everything used in Constructing and Operating Railroads 


. Yale, og L. & Co., Chicago. 
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Buda Foundry & Mfg. Co., Chicago. & : ; 
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Kolesh & Co., New York. 


ROOFING has the en- 
dorsement of some of 
the largest railroad sys- 
tems in this country for 
all kinds of railroad 








gi) KOLESCH & CO. 
138 Fulton Street, NEW YORK 


MANUFACTURERS OF HIGH-GRADE 


1 at Surveying Instruments 
“TT LASTS” wlidings. & 2 
F. W. BIRD & SON, makers Drawing Materials 


ota Tror Nexo) EAST WALPOLE, MASS. NEW YORK “Precision” Slide Rules, 5, 8,.10, 15, 20 inches long 
SEND FOR ILLUSTRATED CATALOGUE 
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land, O. 
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eCord & Co., Chicago. 

ailway Supply Co., St. Louis. 

asoline Engines for Concrete Mixers. 
Chicago Concrete wr Co., Chicago. 
ates, Railroad Crossing 
Buda Foundry & Mfc. “Co., Chicago. 
Detroit Graphite Mfg. Co., Detroit. 
Crucible Co., Jersey City, N. J. 
St. Louis. 
Cleveland, O. 


Dixon, Jos., 
Railway Supply Co., 
Sherwin-Williams Co., 
Graphite Paint. 


Wadsworth-Howland Co., Chicago. 
Hand Cars. 

Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Hand Rail Paint. 

Wadsworth-Howland Co., Chicago. 


Hoisting Engines. 

McKeown, H. J., Cincinnati, O. 
Otto Gas Engine Works, Chicago. 
Inspection Cars. 

Buda Foundry & Mfg. Co., 
Railway Supply Co., St. Lou 
Instruments, Engineering and Surveying. 
Hanna Mfg. Co., Troy, N. Y. 

Kolesh & Co., New York. 

Insulating Gums. 


eae 


ame Asphalt & Rubber Co., Chicago. 
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Buda Foundry & Mfg. Co., Chicago. 


Dudgeon, Richard, New York. 

Duff Mfg. Co., Allegheny, Pa. 

Henderer’s, A. L., Sons, Wilmington, Del. 
Railway Supply Co., St. Louis. 
Watson-Stillman Co., New York. 

Jacks, Hydraulic. 

Dudgeon, Richard, New York. 

Henderer’s, A. L., Sons, Wilmington, Del. 
Railway Supply Co., St. Louis. 
Watson-Stillman Co., New York. 





Piling, etc. 








The Keystone Blast Hole Driller 


is a Portable Well Drilling Machine, especially adapted for work in heavy 
R. R. cuts and Canal Excavation ; River and Harbor Exploration ; Concrete 
We also make machines for Mineral Prospecting for Gold and 
Zinc; Percussion Coal Coring Tools, Water and Oil Rigs for all depths. 


OUR 5 CATALOGS COVER THE FIELD. 
KEYSTONE DRILLER CO. Marginal Road, Beaver Falls, Pa. 








Journal Box Brasses. 

Adreon & Co., St. Louis, Mo. 
Journal Box Lids. 

Adreon & Co., St. Louis, Ma, 
Journal Box Wedges. 

Adreon & Co., St. Louis, Mo. 


Lamps & Lanterns. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Light, Locomotive (See Locomotive Con- 
tractors.) 


Lights, Contractors. 

Wells Light Mfg. Co., New York. 

Railway Supply Co., St. Louis. 
Lockers, Metal. 

Merritt & Co., Philadelphia. 
Locomotives. 

Torbert, A. C. & Co., Chicago. 

Vulvan Iron Works, Wilkes-Barre, Pa. 
Locomotives, Compressed Air. 

Atlantic Equipment Co., New York. 

Porter, H. K. Co., Pittsburg, Pa. 
Locomotives, Contractors’. 

Atlantic Equipment Co., New York. 

Hicks, F. M., & Co., Chicago. 

Porter, H. K., Co., Pittsburg. 
Locomotives, Electric. 

Atlantic Equipment Co., New York. 

Porter & Co., H. K., Pittsburg, Pa. 
Locomotive Headlights. 

Adreon & Co., St. Louis, Mo. 
Locomotives, Mine. 

Atlantic Equipment Co., New York. 

Porter, H. K., Co., Pittsburg. 
Locomotives, Rebuilt. 

Atlantic Equipment Co., New York. 


Hicks Locomotive & Car Works, Chicago. 


Locomotives, Second Hand. 
Atlantic Equipment Co., New York. 


Hicks Locomotive & Car Works, Chicago. 


Logging Cars. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 

Lubricants (Graphite). 

Dixon, Joseph, Crucible Co., 
N. J. 


Mastics. 

Standard Asphalt & Rubber Co., 
Measuring Tapes. 

Hanna Mfg. Co., Troy, N. Y. 

Kolesh & Co., New York. 
Mineral Rubber. 

Standard Asphalt & Rubber Co., 
Nut Locks. 

American Lock Nut Co., Boston, Mass. 

Railway Supply Co., St. Louis. 

Spencer Otis Co., Chicago. 
Oil Tanks. 

Bowser, S. F., & Co., Ft. 
Paints. 

Carey Mfg. Co., The Philip, Cincinnati, O. 

Detroit Graphite Mfg. Co., Detroit. 

Devoe, F. W., & Co., New York. 


Chicago. 


Wayne, Ind. 


Jersey City, 


Chicago. 





Dixon, Joseph, Crucible Co., Jersey City, 


Sherwin-Williams Co., Cleveland, 0. 

St. Louis Surfacer & Paint Co., St. Louis, 
Mo. 

Wadsworth-Howland Co., 


Paint and Varnish Gums. 
Standard Asphalt & Rubber Co., Chicago. 


Paving Asphalt and Fillers. 


Chicago. 


Standard Asphalt & Rubber Co., Chicago. 
Perforated Metal. 

Adreon & Co., St. Louis, Mo. 

Railway Supply Co., St. Louis. 
Pile Driving Engines. 

McKeown, H. J., Cincinnati, O. 
Pipe, Cast Iron. 

Yale, Julian L. & Co., Chicago. 
Pipe Dip and Coatings. 

Standard Asphalt & Rubber Co., Chicago. 
Pipe Joint Paste. 

Detroit Graphite Mfg. Co., Detroit. 


Pneumatic Crossing Gates (See Gates Rail- 
road Crossing.) 

Pneumatic Gates. 

Buda Foundry & Mfg. Co., 
Pumps. 

Bowser, S. F., & Co., 
Pumps, Boiler Test. 

Henderer’s, A. L., Sons, Wilmington, Del. 
Punches. 

Henderer’s, A. L., Sons, Wilmington, Del. 
Push Cars. 


Chicago. 
Ft. Wayne, Ind. 


Buda Foundry & Mfg. Co., Chicago. 
Rail Benders. 

Adreon & Co., St. Louis. 

Buda Foundry & Mfg. Co., Chicago. 

Spencer Otis Co., Chicago. 


Rail Braces. 
Adreon & Co., St. Louis. 

Buda Foundry & Mfg. Co., Chicago, 
= Switch & Frog Co., Spring- 
Railway Supply Co., St. Louis. 

Rail Drills. 
Buda Foundry & Mfg. Co., Chicago. 
— Switch & Frog Co., Spring- 

field, . 
McInnes Steel Co., Corry, Pa. 
Railway Supply Co., St. Louis. 

Rail Joints. 
Buda Foundry & Mfg. Co., 
Snow, J. H., Indianapolis, Ind. 
Rail Saw. 
Adreon & Co., St. Louis. 
Railroad Equipment and Supplies. 
Adreon & Co., Louis, 
Atlantic Equipment Co., New York. 
Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 

field, L 
Hicks Locomotive & Car Works, Chicago. 
McCord & Co., Chicago. 


Chicago. 





The /tbernathy Steel Surface Cattle Guard 

















STANDARD CATTLE GUARD CO., Birmingham, Ala. 


Made in four sections. 
Each section weighs 75 
lbs. 


can be placed close 


Interchangeable ; 


to rail--Track ties form 
its only foundation. 
No special instructions 


necessary for placing. 





Send for further particulars 
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Shutters, Rolling Steel. 


Spencer Otis Co., Chicago. 


(CONTINUED) Adreon & Co., St, Lovis, Mo. Telephone Extension Bells. 
Columbus Steel Rolling Shutter Co., Co- Schwarze Electric Co., Adrian, Mich. 
Rattlantic 2 t Co., New York Signal Bells for Crossings Ties, Steel 
Atlantic Equipment Co., New . igna . { = : 
Rails anneal mpg Schwarze Electric Co., Adrian, Mich. Galt, Thomas A., Sterling, Il. 
Atlantic Equipment Co., New York. Signal Lamps. Tool Steel. 
Hicks Locomotive & Car Works, Chicago. Adreon & Co., St. Louis, Mo. McInnes Steel Co., Corry, Pa. 
Railroad Coatings at Railway Supply Co., St. Louis. Track _— 
~ , ‘ : ignais. Buda Foundry & Mfg. Co., Chicago. 
Standard Asphalt & Rubber Co., Chicago. ~Adreon & Co., St. Louis, Mo. te al Stes a. =. icago 
Railway Equipment and Supplies. Slide Rules. McInnes Steel Co., Corry, Pa. 
Railway Supply Co., St. Louis. Kolesch & Co., New York. Millers-Falls Co., New York, 
Railways Supplies, General. Smoke Jacks. ae Reed Co., Francis, Worcester, Mass. 
Adreon & Co., St. Louis. Dickinson, Paul, Chicago. Track Gauges and Level. 
Buda Foundry & Mfg. Co., Chicago. Stand Pipes. Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. Adreon & Co., St. Louis, Mo. Railway Supply Co., St. Louis. 
Ratchet Wrenches Station Paint. ; Track Jacks (See Jacks.) 
“Ad oe a: Ge mt Seed: tie Wadsworth-Howland Co., Chicago. Track Laying Machinery. 
aeeconeaise diggin gg Steam Shovels. ; a D. I. Holman Track Layer Co., Chicago, 
Replacers, Car, and Engines. Atlantic Equipment Co., New York. Track Signs. 
Adreon & Co., St. Louis, Mo. Torbert, A. C. & Co., Chicago. Adreon & Co., St. Louis. 
Riveters. Steel for Track Drills and Tools. Buda Foundry & Mfg. Co., Chicago. 
Otto Gas Engine Works, Chicago. McInnes Steel Co., Corry, Pa. Track Materials. 
Rolling Steel Doors and Shutters. Steel Ties. d Indianapolis Switch & Frog Co., Spring. 
Adreon & Co., St. Louis, Mo. Galt, Thomas A., Sterling, Ill. field, O. 
Rolling Stock. Stock Guards. J ee Track Tools. 
Atlantic Equipment Co., New York. Johnson Co., W. P., Chicago, Adreon & Co., St. Louis. 
Hicks, F. M., & Co., Chicago. Standard Cattle Guard Co., Birmingham, Buda Foundry & Mfg. Co., Chicago. 
Roof Paint. Ala, Turnbuckles. 
Bird, F. W. & Son, East Walpole, Mass. Stoves. : : ; Cleveland City Forge & Iron Co., Cleve- 
Carey Mfg. Co., The Philip, Cincinnati, O. Buda Foundry & Mfg. Co., Chicago. land, O. 
Stowell Mfg. Co., Jersey City, N. J. Structural tron Paints. , Valves. 
Roofing. Carey Mfg. Co., The Philip, Cincinnati, O. American Valve & Meter Co., Cincinnati 
Bird, F. W. & Son, E. Walpole, Mass. St. Louis Surfacer & Paint Co., St. Louis. wVarnishes. 
Stowell Mfg. Co., Jersey City, N. J. Wadsworth-Howland Co., Chicago. Devoe, F. W., & Co., New York. 
Roofing Materials. Surveying Instruments. . Vern. Railway. 
Standard Asphalt & Rubber Co., Chicago Hanna Mfg. Co., Troy, N. Y. Buda Foundry & Mfg. Co., Chicago. 
Roofing Materials, Asbestos. Kolesch & Co., New York. Railway Supply Co., St. Lou is. 
Franklin Mfg. .Co., Franklin, Pa. Switch Indicator Bells. Vises. 
Roofing Slates and "Shingles, Asbestos. Schwarze Electric Co., Adrian, Mich. Adreon & Co., St. Louis, Mo. 
Franklin Mfg. Co., Franklin, Pa. Switches and Switch Stands. . Dickinson, Paul, Chicago. 
Safety Gates. Buda Foundry & Mfg. Co., Chicago. Water Columns. 
Buda Foundry & Mfg. Co., Chicago. Indianapolis Switch & Frog Co., Spring- American Valve & Meter Co., Cincinnati, 
Sand Driers field, O. Water Proofing. 
Paackeret’ & Wilkinson, Chicago. Tackle Blocks. , ; Standard Asphalt & Rubber Co., Chicago, 
Scales. Patterson Co., W. W., Pittsburg, Pa. Water Softening Apparatus. 
Buda Foundry & Mfg. Co., Chicago. Tanks and Tank Fixtures. Kennicott Water Softener Co., Chicago, 
Second Hand Equipment. American Valve & Meter Co., Cincinnati. Water Tanks. 
Atlantic Equipment Co., New York. Otto Gas Engine Works, Chicago. Adreon & Co., St. Louis. 
Hicks Locomotive & Car Works, Chicago. Jackson Tool & Shovel Co., Montpelier, Railway Supply Co., St. Louts. 
Sheathing, Asbestos. Ind. i Wire Rope. 
Franklin Mfg. Co., Franklin, Pa. Millers-Falls Co., New York. Railway Supply Co., St. Louis. 
Shovels. Railway Supply Co., St. Louis. Wrecking Cars. 
Jackson Tool & Shovel Co., Montpelier, Walters & Okell, Ft. Madison, Ia. Buda Foundry & Mfg. Co., Chicago. 
Ind. Tie Plates. Wrecking Frogs. 
Railway Supply Co., St. Louis. Adreon & Co., St. Louis, Mo. Railway Supply Co., St. Louis. 





THE BOWSER SYSTEM OF OIL STORAGE 


Because of its clean, econom- 
ical and convenient features, 
the Bowser System has been 
adopted by over twenty rail- 
road systems. For that reason 
it is recognized as 






















THE STANDARD RAILWAY 
OIL STORAGE SYSTEM 


NV A a he AY 


Ai 











Bowser equipments have 
been installed and are in suc- 
cessful operation in oil houses, 


BOWSER SIGNAL TOWER INSTALLATION 


store-houses, machine shops, coach yards and signal towers. 
Everywhere oil is handled, the Bowser system can and should be used. Send for Bulletin VIL. 





S. F. BOWSER @ CO., Inc. 


FORT WAYNE, INDIANA 
ROIS SRA et NN AN 
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Railway Shop Up-To-Date 



















cinnati. 
vhicago, 


ago, 


50. 


This is a book of nearly 250 pages 9x12 inches in size and filled from cover to 
cover with the practical every-day knowledge every railroad engineer ought to 
have. It has been carefully compiled from all that is known and has been writ- 


“d ten about the best and most representative railway shops in this country. Every 
es, large shop having up-to-date and valuable features, is described. Many of these 
en shops are completely illustrated with cuts made from the drawings of the shops 
ail in the possession of the railroads. It is written in a clear and lucid style. It 
al gives inside knowledge that is of inestimable advantage to every Engineer. 
Itis the best authority on railroad shop practice, construction and design published 
and ought to be in the hands of every man who expects to advance in his work. 
This book is handsomely bound as you will note from the photographic repro- 
Y duction shown herewith. It contains not only a vast amount of valuable infor- 
M mation in regard to each of the big railway shops but also gives the kind of tools 
used in each and the best arrangement, with best practices and methods of con- 
ve struction and design. There is no doubt but that you will find many things in 
— this book which will materially aid you in your work and by reference to it you 
wa will find improvements that can be made in your shop or your department that 


will increase its efficiency and capacity. 


There is no book published that will give you more information than Railway 
VII. Shop Up-To-Date. ORDER IT NOW. 


CRANDALL PUBLISHING CO. 


518 Security Bldg., Chicago 
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RODGER BALLAST HART CONVERTIBLE CAR 


THREE CARS IN ONE 


(Hh 


BUILT OF 30 TO 60 TONS 
CAPACITY AND OF EITHER 
WOOD OR STEEL ik, 


fore}, Fae ielon mie), | 
. BALLAST R i 
| GENERAL os if 
ry 


Aw |! 


CHANGED FROM CENTER 
DUMP TO SIDE DUMP OR 
VICE-VERSA IN 20 MIN- 
UTES WITHOUT TOOLS 
THOUSANDS IN DAILY SERVICE 
HAVE PROVEN ITS GREAT Ss \ 
ECONOMY AND PRAC- ‘ ze = 


TICABILITY. 


> 
y pa P23 
3, oe 3 Sate 


RODGER BALLAST CAR CO. an2aes""" 











Universal Cast Iron Pipe 
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Convention of Railway Telegraph Superintendents 


HE twenty-seventh annual convention of the As- 

sociation of Railway Telegraph Superintendents 
was held recently in Montreal. It is gratifying to note 
that the attendance at this meeting was the largest since 
the organization of the association. There is no doubt 
that the future efforts of the officers and members in 
mereasing the membership and extending the influence 
of the association in betterment work will meet with 
success. 

The first paper to come before the convention was 
that of W. W. Ryder on “The Telephone in Railroad 
Service.” This paper, which treats of the gradual sub- 
stitution of the telephone for the telegraph in handling 
trains and explains the advantages to be obtained with 
the new system, is printed elsewhere in this issue. Mr. 
Ryder gave a list of twelve roads using telephones for 
train despatching, covering a total mileage of about 
5,700. Following upon this paper experiences in the in- 
troduction of the telephone were related and discussions 
on telephone train despatching were continued through- 
out the day. 


On the second day Joseph P. Church, chief clerk of 
the Wabash telegraph department, presented a paper on 
“Commercial Reports.” This was followed with a pa- 
per on “Reduction of Telegraphing by Use of Printed 
forms,” by O. C. 
of the 
tions to a multiplicity of forms and suggestions as to 


Greene, superintendent of telegraph 
Northern Pacific. Mr. Greene gave the objec- 
proper revisions to secure efficient service. 

At the 1907 convention a paper on the “Dry Battery 
for Block Signal Wires” was presented by U. J. Fry, 
superintendent of telegraph of the Chicago, Milwaukee 
& St. Paul. 
Battery” to this convention and gave further data re- 


Mr. Fry presented a paper on the “Dry 
garding its use on his road. He finds after three years’ 
service on the block wire between Brookfield and Wau- 
kesha that the dry battery operation costs about $2.18 
per mile per year less than the storage battery. 

The effects of legislative action on the railroads were 
considered in a paper on “Adverse Railroad Legisla- 
tion,” by E. A. Chenery, superintendent of telegraph of 
the Missouri Pacific. 
Williams, superintendent of telegraph of the Seaboard 
Air Line, who discussed the 


The next paper was by W. F. 


“Past, Present and Future 
of the Association.” 

A paper on “Qualifying Operators for Train Des- 
patching” was read next by C. S. Rhoads, superintend- 
ent of telegraph of the Lake Erie & Western. Mr. 
Rhoads believes in a most rigid examination of appli- 
cants for the position of train despatcher on account of 
the large responsibilities attached to the office and ex- 
plains in detail the qualifications. I. H. Jacoby read the 
next paper on “Wiring of Station Buildings From the 
Contractors’ Standpoint.” A paper on “Wireless Tele- 
phony,” by William Maver, Jr., was read and in the 
discussion L, B. Foley, of the Delaware, Lackawanna & 
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Western, stated that the wireless telephone system had 
proved satisfactory on his road between points two 
miles apart. 

Messrs. G. A. Cellar, G..H. Grace, G. W. Dailey, 
E. H. Millington and Charles Seldon were appointed a 
committee to consider the question of high tension wires 
crossing railroads. It was the general opinion that uni- 
form legislative action should be had in every state on 
account of the many dangerous crossings of railroads 
by foreign wires. 

William J. Camp, of the Canadian Pacific, was elected 
president for the ensuing year; G. W. Dailey, of the 
Chicago & Northwestern, vice-president, and P. W. 
Drew, of the Wisconsin Central, secretary and treasurer. 


Railroad Accidents. 

HILE the total number of casualties to passen- 
W gers and employes in the months of January, 
and March, 1908, is smaller than in any quar. 
the one ending March, 1905, the number of 
employes killed in coupling accidents for this first quar- 
ter of 1908 is smaller than any since July, 1901. 


February 
ter since 


For the quarter ending March, 1908, there were 44 
killed in coupling accidents; for the quarter ending 
December, 1907, there were 77; and for the quarter end- 
ing March, 1907, there were 62. Of the 44 there were 
13 trainmen, 5 trainmen in yard, 23 yard trainmen 
(switching crews) and 3 other employes. 

In Accident Bulletin No. 27, of the Interstate Com- 
merce Commission, from which the above record is 
taken, it is stated that the reduction in deaths and in- 
juries are due principally to the reduction in traffic re- 
sulting in easier work and shorter hours. The large re- 
duction is an indication of the possible results to be se- 
cured through a larger and more efficient force of em- 
ployes. 

The chief cause of coupling accidents, resulting in 
death, were coupling damaged cars, miscalculated speed, 
lost footing and mistakes in hand signals. The injuries 
not fatal were due mainly to adjusting coupler with 
foot, getting fingers or hand caught between uncoupling 
lever and body of car, uncoupling without using lever, 
miscalculated speed and unexpected movement of car. 

In the quarter ending March, 1908, there were 1,190 
collisions and 1,442 derailments, giving a total of 2,652. 
For the same period of 1907 there was a total of 3,991 
the 


13 of 


more prominent collisions were mistakes in delivering ot 


collisions and derailments. The causes for 
receiving dispatcher’s orders except in a few cases. The 
causes for 13 prominent derailments were broken rails, 
broken wheels, soft roadbed, defective track, malicious 
obstruction, etc. 





Railroad Extension 
N abstract of statistics from the Interstate Com- 
merce Commission report on the railways for 
the year ending June, 1907, shows a large increase in 
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mileage, equipment and employes. Both gross earnings 
and operating expenses increased heavily. 

The total single track mileage on June 30, 1907, was 
about 230,000, or about 5,600 miles more than the pre- 
Particularly in the southern and western 


The mileage, 


vious year. 
states railway extension was in progress. 
including all tracks, was about 328,000, an increase of 
about 10,900 miles. 

There were in service on June 30, 1907, about 55,400 
locomotives, the increase being 3,716. The total num- 
ber of cars was about 2,126,600, the increase being 167,- 
682. The average number of locomotives per 1,000 
miles of line was 243 and the average number of cars 
per 1,000 miles was 9,350. 

On June 30, 1907, there were on the pay rolls about 
735 employes per 100 miles of line. The increase over 
the previous year was about 51 employes per 100 miles 
of line. The total number of employes was about 1,672, 
000, and the total wages paid about $1,072,386,000. 

The number of passengers carried during the vear 
ending June, 1907, was about 874,000,000, an increase 
of about 76,000,000. The passenger mileage was about 
27,719,000,000. The tons of freight carried was about 
,796,000,000, the increase being about 165,000,000. The 
The average 
revenue per passenger per mile was 2.014 cents and per 
ton per mile was 0.759 cent. 


ton-mileage was about 236,600,000,000. 


The above figures indicate the prosperous condition 
of the country as well as the railroads in the year pre- 
vious to the financial stringency. There is no doubt that 
in a comparatively short time the business of the rail- 
roads will approach the mark of thé year ending June, 
1907, and that railroad construction will be as extensive, 
if not more so, 





Several Important Reports. 

T the recent annual meeting of the American So 

ciety for Testing Materials, numerous committee 

reports of especial interest to railroad men were pre 

sented. The steel rail question, the corrosion of iron ani 

steel, steel column tests, preservative coatings for iron 

and steel and cement and concrete were among the topic 
discussed at the convention. 

The presidential address of Dr. Charles B. Dudley 
He dis 
cussed the influence of increased speed on the life 
rail, the increase in wheel loads, the increase in traffic 
and then took up the question of increased weights 0 
rails, the development of rail sections, track and _ roat- 


dealt with features of the steel rail question. 


bed. He also refers to the manufacture of steel rail 
the present specification; the present knowledge of sted 
rail manufacture and the work before the engineering 
associations. It is difficult to give a clear idea of tht 
important address of Dr. Dudley and to indicate iné 
few words how he has summed up in brief form th 
present steel rail situation. 


The committee on Standard Specifications for Ito! 
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and Steel reported in favor of a drop test from every 
to 100 Ibs. and also the 
pass the standard drop 


blow of steel for rails from 85 
rejection of all rails failing to 
test, as No. 2 rails. A doubt was expressed by the com. 
mittee as to the value of the present standard drop test. 
but the committee did not suggest changes in view of 
uncertainties that still exist in the proper design and 
manufacture of drop-testing machines. 

Supplementing the committee report and Dr. Dudley's 
discussion there were many other papers dealing with 
the steel rail question. Metallurgical investigations, 
manganese sulphide as a cause of rail failure and _ fail- 
ures from split heads were discussed in various papers 

The report of the committee on the corrosion of iron 
and steel brought out some important points, mentioned 
below. Evidence from various investigators appears 
conclusive that corrosion is an electro-chemical phenom- 
The committee and the American Steel & Wire 
Company have arranged for co-operative tests. 


enon. 
Tests 
are now under way to discover the ability of certain 
pigments to prevent corrosion, steel columns under the 
steel pier at Atlantic City being used. The standard 
acid bath test can not be used as a basis to determine 
the relative values of metal manufactured by different 
processes. 


Several papers were offered on the subject of corro- 
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sion of iron and steel, among which was a paper by Dr 
A. S. Cushman on “Electrolysis and Corrosion.” In 
this paper attention is called forcibly to the injurious 
effects of the presence of impurities in an inhibiting 
paint. 

At the Watertown arsenal steel column tests are now 
under way. Standard and special tests will be conduct- 
ed on members of rolled and built sections designed and 
manufactured in accordance with present practice. After 
these government tests on steel columns are completed, 
it will be possible to design large bridge compression 
members with a higher degree of certainty. 

The committee on Preservative Coatings referred in 
the report to the service tests of 57 paints on the Havre 
de Grace bridge of the Pennsylvania railroad. The re- 
port states that these paints are in general giving good 
protection, but that it is not possible to differentiate 
as yet as to their values. Several other tests now under 
way were mentioned in the report. 

The subject of cement and concrete received consider- 
able attention. The report of the committee on Standard 
Specifications for Cement contained several amendments 
to the present specifications and these amendments are 
to be voted upon by letter ballot. There were also nu- 
merous papers on cement and concrete, some of which 
were descriptive of tests that have been made recently. 


A Test of Large Reinforced Concrete Beams 


By Arthur 


HI test here described will be of interest to engi- 

‘ neers because the reinforced concrete beams were 
chosen almost at random from a large number of beams 
made up for use in a railroad structure and thus may be 
considered to be representative of actual conditions of 
construction, and because the tests give a comparison 
of the efficacy of two methods of placing the reinforce- 
ment to resist diagonal tension or so-called shear fail- 
ures. The beams were perhaps the largest reinforced 
concrete beams yet tested, and the testing apparatus 
used and the method of making the test involved some 
novel features. The beams were tested in the yards of 
the Illinois Central Railroad at Twenty-Seventh street, 
Chicago, close to the point where they were made. The 
hams were in the form of slabs 25 ft. long, 6 ft. 3 in. 
wide, and 34 in. deep at the middle, and weighed about, 
33 tons apiece. 
over the subways of the Grand Crossing track elevation 
work now in progress of coristruction. The slabs span 
the distance from the curb to the center of the street 
pavement, making a floor over the street upon which the 
ballast is spread and the track laid for the eight track 
railway. The tests were undertaken through the co- 
operation of the Enginecring Experiment Station of the 


They were built for use in the floors 


—eee 


‘Tr: s ° ° . . 
University of Tlinois, Urbana, Tllinois. 


N. Talbot* 


University of Illinois atid the Illinois Central Railroad 
to determine the properties of large beams made under 
practical conditions. As this is one of the largest and 
most important pieces of construction of the kind yet 
made, it seemed desirable to make tests of the slabs 
before putting the structure into service. 

The slabs were built by the Illinois Central Railroad 
Company’s force. The concrete was composed of 1 part 
cement, 2 parts sand, and 5 parts unscreened limestone. 
The concrete was machine mixed and was made .wet so 
that little or no tamping was required. Owl Portland 
cement was used. Tests of the cement gave a tensile 
strength of 822 Ib. per sq. in. for the 7-day neat test; 
95.2 per cent passed the No. 100 sieve. The longi- 
tudinal reinforcement was 1-in. corrugated bars. Tests 
made by Robert W. Hunt & Co. on bars selected from 
those used on the work showed an elastic limit of 52,- 
000 Ib. per.sq. in. Twenty-nine of the 1-in. bars were 
used in the width of 6 ft. 3 in., the spacing being made 
214 inches center to center; and as the distance from top 
of slab to center of bars at the middle of the beam length 
was 301% in., the reinforcement was about 1.25 per cent. 
Two forms of bending up the bars at the ends were used. 
In No. 70, which was the last slab made in this way, 
the bars were bent up at an angle of about 45 degrees 
rather close to the end, the bend for one-fourth of them 
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they were over six months old, the setting of the con- 




















































































































































































































1. crete during the winter weather must have been slow, 
) and the conditions would be less favorable than is usual 
for 90-day test beams. 
ee The tests were made as follows: One slab was placed 
above another (the lower one having been turned upside 
sais rs A down) with a bearing between them at their ends. Two 
ninoes Ct yokes were placed at the one-third points of the span 
aaa Ae length. and four hydraulic jacks acting on the yokes were 
Vi operated to force the slabs together. It will be recognized | 
f i # that their great weight made the placing of the slabs a 
enone PTT considerable undertaking. They were handled by means ' 
550 000 L of a derrick car of 100 tons capacity, and although this 
Ps ha Ae was the first experience of the men in handling the slabs ¢C 
a # the derrick and the holding device did the work easily and 
4So000}— ry satisfactorily. In inverting slab No. 71, however, the g 
pa l: great weight on one rail caused one side of the tem- fl 
N , porary construction track to settle considerably; and to 0 
i ‘oid possible overturning of the derrick car, the hoist: J th 
IN ; avoic 1 g ar, $ 
30000 fl ing cable was slackened suddenly and the — slab was al 
pres Ee | dropped, falling 4 feet and striking on a pile of stone and 2 
‘ against a rail. One corner of the slab was cracked, but 
eacenits so far as the tests show no other injury was done. 
ieee The lower slab was supported on 12x12-in. timbers 
/ 00 ood placed transversely across the slab at about 4 feet from 
ie the ends. At either end a 12x12-in. oak timber was 
Peer BeHlection in Inches ~ placed across the slab, the distance from center to center 
°o 8 ‘ee ¢ @ aa being 23 ft. 6 in., this distance being considered the span , 
ni AO TR I OR fength in the test. The other slab was then placed right | 


FIG, I—DEFLECTIONS OF NO, 70 AND NO, 71, 
side up on top of these bearing timbers. The timbers 


were bedded in plaster of paris above and below in order 
to overcome small irregularities in the surfaces of the 
slabs. At the one-third points of the span length 7x14-in. 
yellow pine timbers were placed on top of the upper slab 
and also on the under side of the lower slab, and bedded §  g,, 
in the same manner. Two 24-in. steel girders were 
placed at each one-third point on top of the timbers of 
the upper slab, and similar steel girders at the correspont: 
ing points below. .Sixteen wrought-iron rods (4 rods a 
each of the four points) and thick cast-iron blocks wert 6600. 
used to complete the connections. The hydraulic jack 
were placed between the upper girders and the uppet 
cast-iron blocks. Each jack had an individual pump aml 
gauge. The jacks and gauges had previously been cal 
brated ; the loads given include the necessary correction f 4, 
The load was applied in varying increments, but the 
amount was kept equally divided among the four jack 
The timber pieces formed adjustable bearing plates ove 3000 
the unevenness of the slabs, and there was evidently é 


starting at about 2 ft. from the end, for another fourth 
at 3 ft., for another fourth at 4 ft., while the remaining 
bars were straight throughout the length of the slab. 
No stirrups were used in No. 70. In the slabs made 
after No. 70, (including No, 71 and No. 72, which were 
tested) stirrups were used and the bars were bent up 
farther back from the end and less abruptly, as is seen 
in the figure showing the position of the beams in the 
test. In one-fourth of the bars the inclination started 
at a point 6 feet from the end, in one-fourth 4 feet from 
the end, and in one-fourth 2 feet from the end, while 
as before the remaining bars were horizontal. In these 
slabs U-shaped stirrups made of 1%2-in. corrugated bars 
were placed vertically at distances of 2% ft., 4 ft., 5% 
ft., and 7 ft. from the ends of the slabs. Each stirrup 
passed under and included five reinforcing bars and 
reached nearly to the top of the slab. In addition to the 
bottom reinforcing bars, 4 %-in. cup bars were placed 
longitudinally 3 inches from the top of the slab; and 
transversely across the slab 2 inches below the top were 
12 4-in. and 6 1-in. bars, while transversely across the 00d distribution of the load over the full width of th 
bottom longitudinal reinforcement were 21 1%4-in. bars. slabs. It seems sufficiently accurate to consider the dis 
At the middle of the width of the slab and at 2 ft. 6 in. tance from center to center of supports as the spi 
length. In general, it may be said that the action of tf /c0000 
jacks, the uniformity of the results and other circut 


900. 


7000 


$0000, 


20000 


from either end heavy steel stirrups were inserted ; these 
were used to fasten the lifting device to when the slabs 


were lifted and moved. The slabs tested were made stances indicate that the testing apparatus was trus ok 
Oct. 7 and 8, 1907. No. 70 was tested April 15 and No. worthy within the limits which may be considered nect* i 


72 April 28, 1908. In the meantime they were left just sary for the purposes of the test. — 
where made and were exposed to the weather. Although In the first test the only measurements taken wef f 
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the deflections of the slabs. The high wind prevailing 
at the time of the test made it impracticable to use the 
apparatus provided, and the deflections measured were 
the sum of the deflections of the upper and lower beams. 
[It is probable that the individual deflections of tiie siabs 
were nearly the same except near the end of the test. 
In the second test the deflection of each beam was meas- 
the 
lengthening and shortening of the beam and the position 


ured, and extensometers were used to determine 


of the neutral axis. A second set of extensometers was 
placed in a vertical position to determine when there 
was a noticeable increase in vertical distance, as would 
be the case upon formation of horizontal or diagonal 
cracks across the line of measurement. 

The results of the tests are given in the table and dia- 
grams. The diagram (lig. 1) gives the combined de- 
flections of No. 70 and No. 71. 
of the test of No. 70. It should be borne in mind that 
the condition of the surface of the slab was not favor- 


The following are notes 


able to the early discovery of cracks. 
25,000 Ib.—This load is assumed to be weight of testing 
apparatus, men and initial tension on rods. 
333,000 Ibs.—First tension crack at center of top slab. 
364,000 Ib.—Small tension crack at north load of top 
slab. 
132,000 Ib.—Second tension crack near center of top 
slab. 
168,000 Ib.—First diagonal crack outside north load. 
196,000 1b.—Numerous small tension cracks. 
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FIG. 2—TESTS OF FLOOR SLABS NO. 70 AND 71—LOADS, DEFLECTIONS 


AND UNIT DEFORMATION. 
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FIG. 5—100-TON DERRICK CAR SETTING TOP SLAB IN PLACE. 


593,000 Ib.—First diagonal crack lengthening rapidly 
and becoming more marked. 
626,000 Ib—Cracking along the steel at south end. 


693,000 Ib.—In the interval after 488,000 Ib. other 
diagonal cracks appeared near the 
first. 

734,000 Ib.—First diagonal crack opening wide. 

801,000 Ib—Failed suddenly along first diagonal 


crack, which reached top just inside 
the load point. 

The results of the test of No. 72 are given in Table 1 
and in the diagram (lig. 2). The calculated stress in 
the steel is based on the formula for resisting moment, 
0.87 Afd,, where 4 is the area of the reinforcing bars, f 
is the stress, and d is the distance from top of slab to 
center of bars, called here 301% in. The surfaces of No. 
71 and No. 72 were coated with whitewash and marked 
off in 6-in, squares, and the position of the cracks at 
the different loads was noted and traced in pencil as the 
test progressed. The cracks were afterward painted 
with black paint and hence appear greatly magnified in 
the photographs. The numbers on the photograph mark 
the limit of the cracks at the applied load given for the 
same number in Table 1. These numbers permit the 
growth of the cracks to be traced. The.smooth white 
surface permitted the cracks to be seen while very small, 
and the tension cracks in No, %2 were noted at much 
lower loads than in No. 70, which had not been white- 
washed. The measurements on the lower slab, No. 71, 
in the second test were made with a type of instrument 
which is not entirely suitable for this form of test, and 
as the results are somewhat irregular, they are not given 
here. The readings of the vertical extensometers showed 
a marked increase in the later stages of the test and will 
be referred to in the discussion of diagonal failure. 

As is usual in such tests, minute cracks become vis- 
ible in the concrete on the tension side of the beam be- 
tween the load points as the load was applied and on 
These’ 
cracks grew in height and became more marked as the 
load was increased. In the first test (No. 70 and No. 


the outside of the load points at higher loads. 
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FIG. 4—SLABS AND LOADING APPARATUS IN PLACE, 


71 together), in which the beams did not fail by the re- 
inforcing steel stretching up to the yield point, these 
cracks closed up upon the release of the load to such an 
extent as to be scarcely detectable. In No, 70 (not 
whitewashed) the first tension crack was noted at an 
applied load of 333,000 Ibs. and numerous tension cracks 
at 496,000 Ibs. In No. 72 (whitewashed surfaces), the 
first tension crack was noted at 159,000 Ibs, and numer- 
ous tension cracks at 189,000 Ibs. It will be seen from 
the photographs that some of these minute cracks 
reached points 12 ins. from the top of the slab before 
the reinforcement was stressed to its vield point. Even 
when they had thus grown their size at the bottom was 
minute. 

Outside the load points (i. e., in the outer thirds of 
the beam length), diagonal cracks appeared, frequently 
forming from the top of a vertical crack already visible 
and extending diagonally upward and downward at the 
sane time. In No. 70 the first diagonal crack was vis- 
ible at an applied load of 468,000 Ibs. and in No, 72 
cracks became distinctly diagonal at 447,000 Ibs. The 
diagonal cracks developed with the addition of load, but 
the form of this development was not the same in No. 
70 and in No, 72. In No, 70 the slab without stirrups 
and having the bars bent up abruptly near the ends, one 
main diagonal crack formed outside each load point 
making an angle of about 35 degs. with the horizontal 
While a few others became visible, these main cracks 
enlarged and the final failure of the slab was along one 
of them. In No, 72 (whitewashed surfaces), several 
marked diagonal cracks had extended for some distance 
at the load of 480.000 Ibs. Some of these finally extend- 
ed to within 12 ins. of the top face of the slab, but they 
remained small and fine and were well distributed over 
the beam. 

The manner of failure of No. 70 and No. 72 was quite 
different. Although it is evident from calculations that 
the steel of the reinforcing bars in No. 70 had nearly 
reached the yield point, there was no evidence of this in 
the appearance and action of the beam at the time of 
failure. At a load of 593,000 Ibs. the main diagonal 


crack outside of one load point was seen to be extending 


rapidly and at 734,000 Ibs. it was opening wide. It was 
evident for some time that the beam was on the verge 
of total failure. Finally it failed suddenly by diagonal 
tension (so-called shear failure), at an applied load of 
801,000 Ibs., the diagonal crack having suddenly extend. 
ed to the top of the slab and opened wide, At the same 
time the horizontal crack, which had formed along the 
reinforcing bar (by the action of vertical tension), 
lengthened and the bar pulled away from the concrete 
above. 

The characteristic of the test was the formation of 
main diagonal cracks at either end and the final sudden 
failure of the beam by diagonal tension. In No. 72 the 
presence of the stirrups and the changed position of the 
reinforcing bars at the ends were sufficient to resist the 
diagonal tension developed. Although the diagonal 
cracks were numerous and although some of them finally 
extended to within 12 ins. of the top face of the slab, 
they remained small and fine and were well distributed 
They lacked the growth and concentration which are ap- 
parent in failures by diagonal tension in beams without 
metallic web reinforcement. The tension cracks in the J Was 
middle third of the beam extended upward as the load J 3% 
was increased and at 811,000 Ibs. nine of these were vis J Up« 
ible to within 12 ins. of the top of the slab. At this load J the 
the tension cracks were opening wide, indicating that J the 
the yield point of the reinforcing steel had been passed. J were 

The maximum load applied was 840,000 Ibs., but J the 
above 800,000 Ibs. the deflection increased rapidly. It J bean 
seems evident that a load of 811,000 Ibs. would not § first 
have held long, and the maximum load applied held but J the : 
momentarily. After the maximum load was reached, the J max: 
load fell off as the deflection was increased. The char- ff stret 
asteristic of the test of No. 72 was slow failure by ten- J on a 
sion of the steel, without sign of compression failure and ff the s 
without sign of impending failure by diagonal tension. J beam 
The effectiveness of the stirrups and the bending of the J There 
bars at the ends is made evident by the test. This is the J tensic 
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FIG. 5—VIEW SHOWING FAILURE OF NO, 70 BY DIAGONAL TENSION 
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FIG. 6 


VIEW SHOWING 


loads. It may be noted that on the next day the test 
was continued until there was a deflection in No, 72 of 
3% ins., and the load applied was nearly 800,000 Ibs. 
Upon release of load there was a recovery of 1 in. in 
the deflection. At this time the stretch of the steel and 
the consequent concentration of the compressive stress 
were so much that there was considerable crushing of 
the concrete. Slab No.-71, which was used as the lowet 
beam in both tests, seems not to have suffered from the 
first test, the cracks closing up upon release of load. In 
the second test the tension cracks opened up and at the 
maximum load there was evidence of the steel heing 
stretched beyond the yield point. It should be noted that 
on account of its inverted position and the location of 
the supports the bending moment developed in the lower 
heam was somewhat smaller than that in the upper beam. 
There was no sign of impending failure by diagonal 
tension. 

The proportionate depth of the neutral axis for the 
amount of reinforcement here used, based upon ordinary 
assumptions, would be in the neighborhood of 0.48. to 
0.47, 


a position which seems abnormally high, averaging dur- 


Calculations from the observed deformations give 


ing the later stages of the test about 0.34 of the distance 
irom the top of the slab to the center of the reinforcing 
lars. An examination of the original data suggests that 
there was slip in the top extensometers and that the neu- 
tral axis must have been lower than shown by these 
fesults. The vertical position of the line for top fiber 
compression given in the diagram between loads of 220,- 
00 Ibs. and 


compression) shows where the trouble lies. 


320,000 Ibs. (showing little increase in the 
It should 
be noted that with such slip of the upper extensometer 
the real compression deformation would be greater than 
that given in the diagram and that the real tensile defor- 
Mation would be somewhat less. 


The vertical shearing stress in the concrete at the 
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CRACKS AT MAXIMUM LOAD. 


breaking load of No. 70, calculated by the formula 


| 


qa 


bd’ 

(Where |” is the total vertical shear at the point where 
the crack begins, including the shear due to weight of 
slab, and b is the width of the slab, and d’ is the distance 
from the center of the reinforcing bars to the center of 
gravity of the compression area of the concrete, called 
here 0.87 of the depth to center of reinforcing bars), 
is 209 Ibs. per sq. in. The vertical shearing stress so 
calculated may be used as a means of comparison of the 
resistance to diagonal tension. 209 Ibs. per sq. in. is a 
high value for a beam without stirrups and having bars 
bent up abruptly at the end, and shows a good quality 
of concrete. 

The value of ~ for the applied load of 468,000 Ibs., 
where the first diagonal crack was noted, is 125 Ibs. per 
sq. in., and for the applied load of 593,000 Ibs., where 
the main diagonal crack was seen to be lengthening rap- 
idly and becoming more marked, was 156 Ibs. per sq. in. 
In No, 72 the value of the vertical shearing stress, 7, 
at the maximum load applied is 220 Ibs. per sq. in. As 
there was no sign of impending failure and as the diag- 
onal cracks closed up after the failure of the beam, it 
is seen that the provision against failure by diagonal 
tension was very satisfactory. At the load of 447,000 
lbs.—giving a vertical shearing stress of 120 Ibs. per sq. 
in.—there was a marked increase in the reading of the 
vertical extensometer at one end of the beam and an 
evident development of the diagonal crack. A similar 
development was noted with the extensometer at the 
other end at a load of 514,000 Ibs. 
the 


Above these loads 


the readings of vertical extensometers increased 
rapidly, 

The tension in the reinforcing bars at the middle of 
No, 70, calculated by the usual methods, and including 


the effect of the weight of the beam, was 51,700 Ibs. 








164 
TABLE 1. 
RESULTS OF TEST OF NO, 72. 
Stress in Steel 
1 Ib. per sq. in 
Applied Average geet eee 

Ref. Load, Detlection, From rom Bending 
No, Pounds Inches. Detormation. Moment, 
armenia 55 (6.1) 0.00 1,500 
Lis oo-0 0s 9° SOON 2,700 
Bs cvcess & OTMO00 0.01 300 4,100 
3....+...~103,000 0.02 1,200 6,300 
boca ve ae 288000 0.03 2,100 8,000 
Dace ss06 sO 000 0.05 3,600 9,700 
i Peny oe O.10° 6,000 11,500 
bs wnevoe yp eeeOD 0.11 7,500 13,400 
8. .» 203,000 O13 10,500 15,300 
9........280,000 O17 i4,700 17,400 
LO... «cco se OLE MOO O.1S i7,700 19,300 
| Fee 350,009 0.24 20,100 21,400 
PS S41 O28 23,100 23,500 
13....... 944,009 O51 25,500 25,500 
l4....... 447,000 0.36 27,900 27,300 
rere . 480,00) 0.40 29 100 29 300 
16. a6 os DEON 0.43 31,800 31.400 
eres io 0:92 36,900 39,500 
IS... 2... .645,000 0.61 12,000 39,300 
19. .......704,000 0.70 17,700 412,900 
ROLL... 2. . 80,000 O.SS 61,200 17,700 
ee 811,000 1.52 108,000 19.600 
ae ~ 840,000 1.60 


‘Add 2,800 Ib. per ‘sq. in. for stress due to weight of slab. 
I | : 

REMARKS, 

25,000 Ib weight 


Ref. No. 0—TVhis load of is assumed as thx 


of testing apparatus and men and the initial tension of rods. 


After jacks were in operation all but 9,000 Ibs. was indicated by 
readings of jacks. The “Average Extensometer Readings” are 
for a gauge distance of 50 inches. 
Ref. No. 5—Short tension crack just inside south load point. 
Ref. No. 6—Numerous tension cracks. 
Ref, No. t—Vertical cracks just outside load points. 
Ref. No. 10—More cracks outside of load points. 
Ref. No. 21—Tension cracks opening wide. 
‘f, No.“22—Maximum load. Tension failure. 


per sq. in. at the maximum applied load of 801 000 Ibs. 
As the tension cracks in the concrete closed up after the 
failure of the beam it would seem that the steel had not 


heen stretched bevond its yield point. In No. 72 the 


calculated tension in the reinforcing bars, including the, 


effect of the weight of the slab, was 54,000 Ibs. per sq. 
in. for the maximum applied load of 840,000 Ibs. For 
the applied load of 811,000 Ibs., where the yield point 
evidently had been passed, the calculated tension ts 52,- 
Ibs. These values check up with the 


vield point of the material within the limits of variation 


300 per sq. in. 
of such material. 
The compression in the upper fiber calculated -by the 
ordinary methods runs up to a high figure, as is usual 
in tests of beams having a considerable amount of rein- 
forcement. Assuming the neutral axis to be at 0.15 of 
the depth to the reinforcing bars, and using the ordinary 
straight-line formula, the compressive stress in No, 72 
at the maximum load was 3,190 Ibs. per sq. in. 
‘he parabolic formula and considering that the compres- 
sive deformation is one-half of the ultimate compressive 
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deformation of concrete, the calculated stress is 2,870 
Ibs. per sq. in. Even at this high calculated stress there 
Was no sign of compression failure until after the steel 
had stretched beyond its yield point. Comparing the 
deformation developed with that of other tests it seems 
probable that the beam would have taken at least one- 
third more compressive stress before failure in compres- 
sion at first loading. Of course, repetitive loading at 
any such high load might soon have injured the beam. 
The tests showed that the concrete was of excellent 
quality and that the slabs acted similarly to high-grade 
test beams made and tested in laboratories. The uni- 
formity and regularity of these large beams are shown 
in various ways in the tests. As these slabs may be pre- 
sumed to be fairly representative of the slabs fabricated 
for the work, the tests will add confidence in the quality 
and soundness of the reinforced concrete used in this 
work. The action of the concrete in compression under 
the high stresses developed was quite satisfactory. The 
tests show the effectiveness of stirrups and of the method 
used in bending up bars at the end in resisting diagonal 
tension. As diagonal tension weakness is particularly 
undesirable, because of possibility of sudden failure and 
of injury with repeated application of the load and _be- 
cause of the difficulty of detecting incipient failures when 
the sides of the beam are not available for inspection, 
ample safety against these Stresses is important. — [ail- 
ures by tension of the steel and by compression of the 
conerete give warnings through abnormal deflections 
and in other ways and are less likely to lead to serious 


results. 


Completion of a New Branch Line 

The Pennsylvania Railroad Company has just com- 
pleted and placed in service a new branch line starting 
one mile south of Ellsworth, Va.. and extending a dis- 
tance of nearly eight miles to Marianna, a town te- 
cently established by the Pittsburg-Buffalo Company, 
West Zollarsville, Washington county, Pa. 

The construction of this branch was commenced in 
the latter part of 1906, and among the numerous ob- 
stacles to be overcome was the crossing of the Scenery 
Hill Ridge, upon which is located the famous National 
road, extending from Cumberland, Md., to Wheeling, 
W. Va., over which Henry Clay, Daniel Webster and 
others were accustomed to travel in stage coaches before 
Many of the old stone tay- 


erns of former days are still in existence alongside 0! 


railroads were established. 


this National road. 

It was the original intention of the railroad company’s 
engineers to construct a tunnel under the Nationa! road 
at Scenery Hill) but as it was necessary to have siding 
facilities on this summit. they changed their plans, and 
made a cut of about 90 ft. in devth through the ridge 
for a distance of nearly half a mile in order to admit of 
reasonable operating grades. 

Owing to their importance these extensive improve 
ments have been carried on without a halt throughout 


the present financial depression. 
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The Telephone in Railroad Service* 
By W. W. Ryder. 
HE electric interurban roads early recognized the 
desirability of the telephone and they have ex- 
tended their use of it until it is now recognized by them 
as the standard method of operation. 

The steam roads, however, with their ultra-conserva- 
tim, were loath to part with the long established tele- 
graph, and it is only recently that the use of the tele- 
phone for this purpose has been attempted on a suffi- 
ciently large scale to secure a fair demonstration of its 
possibilities. The immediate incentive for these experi- 
ments was the near approach of the date for the enforce- 
ment of the federal nine-hour law, coupled with the well 
defined shortage of telegraph operators that had existed 
for two or three years. 

The first experiment on the Burlington of handling 
trains exclusively by telephone was begun on the 11th 
of last December, on the main line between Aurora and 
Mendota, 46 miles, and 11 offices. The result was so 
satisfactory that the construction of another circuit from 
Aurora to Galesburg, 125 miles, with 16 offices, was im- 
mediately authorized to handle the despatching between 
Mendota and Galesburg. This circuit was completed 


‘Jan. 24 and has been in use regularly since that date. 


On March 1 the third telephone circuit was completed. 
This extends from Clyde, the end of the Chicago ter- 
minals, to Aurora, a distance of 28 miles, with 15 offices. 
These three circuits are all on double track. 

On March 19 the first installation on single track was 
completed between Aurora and Savanna, a distance of 
106 miles, with 23 offices. 

Up to this time, while many who personally investi- 
gated the matter were willing to concede its efficiency 
as applied to double-track operation, they were very 
skeptical as to what would be the result on single track. 
In this district, they overlooked the fact that in our 
method of double-track operation, the irregularity of 
reverse movements in reality made the requirements on 
such lines more exacting than on single track where op- 
posing movements were perforce the regular method of 
operation. The results of this last installation were even 
more marked than on double track, and I am convinced 
that the handling of trains by telephone is not only much 
more satisfactory, but is really safer as well, and this 
opinion is shared by all who have personally looked into 
the matter. 

We use two 210-lb. copper wires and have made the 
installation as complete and perfect as we know how. 
With the present market price of copper, the telephone 
circuit costs approximately $100 a mile and the station 
equipment about $50 per station. This is more expen- 
sive than the telegraph circuit, and the maintenance will 
be a little more difficult and the cost a little higher, but 


*Read before the convention of the Association of Railway 
Telegraph Superintendents, at Montreal, Que. 

*Superintendent of Telegraph, Chicago, 
Quincy. 


Jurlington & 
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the results have proven so absolutely satisfactory we 
feel the additional expense is fully warranted. 

Our arrangement makes the circuit entirely self-con- 
tained, that is, the signaling and talking is all done on 
the same pair of wires. The signaling is done by semi- 
automatic selectors that enable the despatcher merely 
by the depression of a couple of buttons in connection 
with a series of synchronous clocks to ring at will vibrat- 
ing bells in one or more offices on the circuit. This is 
a much less laborious method of calling, and we also 
find a very great saving in time, the operators respond- 
ing very much more quickly than is the practice with 
the telegraph. In the local offices we put a 4-in. vibrat- 
ing bell, one large enough to be heard at a considerable 
distance, and when this bell lets go without any pre- 
liminary warning, the one thought of the operator is to 
shut it off and so he immediately answers the call. More 
often than otherwise the operators to avoid the annoy- 
ance of the signal bell forestall the despatcher’s call and 
report trains as soon as they pass. 

In handling orders, the same general methods are 
observed as with the telegraph, any figures or names of 
stations occuring in the order being spelled out letter 
by letter, both in the giving of the order and all of the 
repetitions, and the name of the conductor on a “31” 
order is spelled out as well. 

The use of the telephone is so quick in every way, 
and so much more flexible, the despatcher is enabled to 
get far more detailed information of just exactly what 
each train is doing, even, when occasion requires, talk- 
ing directly with the conductor or engineer personally, 
and is thus brought just so much nearer the actual <le- 
tails of train movement. Only a personal investigation 
of the scheme can show how valuable is this information. 

There has also been a marked improvement in the 
work of the men on these telephone circuits due to the 
fact that the conversations between the despatcher and 
the operators or other employes are of a much more per- 
sonal character than obtains with the telegraph, result- 
ing in much closer co-operation. 

It is even possible to save considerable time in the 
actual putting out of orders. The despatcher copies the 
order in his order book as he talks it off, thus gaging, 
or rather reducing, his speed of conversation to his abil- 
‘ty to write it down, as well as the ability of the oper- 
ators to do so. Then when the operators repeat the or- 
der they talk it off as fast as they can or much faster 
than is possible by telegraph. 

The change in method in every case was made with- 
out a hitch and without any opposition worth mention- 
ing. I had an idea that while possibly the despatchers 
themselves might not openly oppose the change, their 
support might be of a passive character, but in this I 
was agreeably disappointed.. The first circuit had not 
been in operation a week before a little spirit of jealousy 
was evidenced, directed against the despatchers on the 
telephone circuit, it being so clearly evident they had 
the “snap” of the office. 
Aurora office were desirous that we give them the same 


Soon all the despatchers in 
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facilities, and now that all have been taken care of, there 
is not one out of the twelve that would willingly go 
back to the old method. 

It is far easier to train telephone operators than to 
secure telegraphers. There is hardly a town anywhere 
on the line in which there are not young fellows, who 
by reason of their frequently being around the depot, are 
more or less familiar with the railroad game, and who 
with a very little training would be perfectly competent 
to sit in as telephone operators. There is much to be 
gained by making use of men in in their own home 
towns, or who have grown up along the line. Our tel- 
egraph service was at its best when this condition ex- 
isted to a considerable extent, and discipline has lessened 
in proportion as we have been compelled to import tel- 

vraph talent. 

This increased use of the telephone has also opened 
an avenue whereby we can offer better employment to 
those unfortunately injured in our service, few of whom 
in the past have been able to learn telegraphy. 

Another item worthy of consideration is the broad- 
ened field from which we can make despatchers. In 
the past, the first requisite for a despatcher was an abil- 
ity to telegraph, and with the character and ability of 
telegraphers in general dropping as fast as it has during 
the past two or three years, we certainly can but expect 
difficulty in the future in getting satisfactory talent, 
even if this difficulty has not been greatly evidenced in 
the past. I maintain that a good, bright young freight 
conductor, who has been actually carrying out the train 
orders, would make a better despatcher himself and be 
better able to assist in getting other trains over the road 
than is the telegraph despatcher, who, in spite of his oc- 
casional trips on freight trains, is a theorist after all. 

The establishment of telephone circuits enables us te 
close unimportant offices wholly or a portion of the time, 
as a telephone instrument can be placed where the train 
conductors can readily get in touch with the despatcher. 

Another important feature in the use of the telephone 
is the fact that it works even better in bad weather than 
in good—just the reverse of the telegraph—and if there 
is ever a time when good service is needed, it is when 
the weather is wet and foggy. There is no exasperating 
interference with the despatcher’s efforts by reason of 
the relay in some way office being out of adjustment and 
the inattentive operator making no effort to see whether 
this is the case or not. The telephone is always in proper 
adjustment and because of the lowered static capacity 
of the circuits, works as if charmed. 

With the telephone it is possible to arrange apparatus, 
for instance in the superintendent's office, so that he can 
at any time listen to the actual work of the despatchers 
and operators and thus check up any tendency to slack- 
This has not always been possible in the past, as 
not all superintendents were telegraphers. 

The improvement in the handling of train despatching 
hy telephone has been so clearly demonstrated, we have 
decided to attempt to handle other messages in like man- 
ner and in a short time all business for the way offices 


ness. 


on certain portions of our line (both main and branches) 
will be handled by telephone, this to include Western 
Union business as well. At junction 
branch telegraph lines are to be worked and at certain 


points where 
wire test offices, it may be necessary to maintain tele- 
graph service, but at all other points all classes of busi- 
ness will be handled by telephone. 

The field for substituting the telephone for the tele. 
graph daily opens up before us almost faster than we 
can comprehend it, and the results we are obtaining 
from our experiments are a constant but very agreeable 
surprise, For instance, only about a month ago it 
seemed next to impossible to get satisfactory telephone 
service on single-wire branch lines without completing 
the metallic circuit and this the volume of business did 
not warrant. But within the last few days we have made 
successful substitution on two branch lines, one 18 miles 
long with three offices, and the other 49 miles long with 
ten offices. 
that while not connected permanently with the main 
line, they can be connected at the will of the despatcher 
or the way office operator, the signaling on the branch 
being done by means of ordinary bridged bells. 

The unqualified success of our experiments with the 
telephone as a substitute for the telegraph and _ the 
rapidity with which other roads are extending the work, 


These branch wires have been so arranged 


convinces me that the next few months will make a 
great change in method of handling trains all over the 


country, one that will greatly benefitMthe service. 





Electrifying German Railroads. 

The railroad ministry will permit the first great at- 
tempts to be made with electrical power in connection 
with the centrals now existing in the administrative dis- 
trict of Magdeburg. In the first place the short sections 
Gusten-Stassfurt and Gusten-Bernburg-Kothen will be 
arranged for electrical operation. Later, in further ex- 
ecution of plans, there will be a change of power on the 
line Magdeburg-Bitterfeld-Leipzig, and afterwards on 
the line Halle-Leipzig. Upon these, in themselves com- 
plete lines of road, electrical power will wholly supplant 
steam. 

The line Leipzig-Halle has been chosen for a special 
By the electrical operation between these two 
points there will be a greater increase in the speed and 


reason. 


frequency of the trains dispatched, so that in this way 
Leipzig will be brought into closer connection with the 
western main lines. The two lines are under the direct 
management of Halle, which has been instructed from 
the ministry at Berlin to make a detailed inquiry how 
far electrical power can be economically used in con 
parison with the present method of operation. It is sai 
that the preliminary work for this-statistical inquiry has 
already been done by the ministry, so that the adminis: 
tration at Halle has only to verify the results already 
obtained, ; 

The most favorable factor for the economical detet- 
mination of the question are the bituminous deposits 
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(Braunkohlen) between Halle and Leipzig. This kind 
of coal is not considered a suitable fuel for locomotives. 
One electrical central will suffice for the operation of 
both lines, and this will be built in the midst of the coal 
strata. Some years ago the favorable location of these 
strata suggested the electrifying of the railroad between 
Koln and Trier, but this was abandoned. 

It is said the passenger traffic will be handled in the 
same manner as upon the road Berlin-Lichterfelde-Ost, 
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The ex- 
press and freight trains will be dispatched with electrical 
locomotives. The length of the 


namely, with small trains and quick service. 


two lines togethe: 
amounts to 102% miles, the line Leipzig- Magdeburg be- 
ing about 80 miles and the line Leipzig-Halle 221% miles. 


WA /2 


For the current, which will be conducted on thin wires, 


10,000 volts will be required. It is calculated that the 
change in the system of operation will take two years.— 


Consular Report. 





Nickle Plate Improvements at Cleveland 


MONG the many improvements made by the New 
York, Chicago & St. Louis Railway Company in 
carrying out a policy of betterment in way and _ struc- 
tures is the reconstruction of the long viaduct and draw 
carrying their tracks over the valley and channel of the 
Cuyahoga river at Cleveland, completed and placed in 
service early this year. This viaduct has a total length 
of nearly 3,000 ft. at a height of about 60 ft. and con- 
sists of deck plate girder spans supported on steel tow- 
ers, varied by two through truss spans, three deck’ 
trusses, one half-through plate girder span and a Scher- 
zer rolling lift span across the river channel, the base 
of rail on the draw span being 70 ft. above the water. 
The demand for facilities at 


Cleveland and the improvement in the channel of the 


better internal harbor 


Cuvahoga river by the federal and municipal authorities 





VIEW 


to provide for the increasing navigation necessitated the 
reconstruction of the viaduct, the removal of the old 
center pier swing bridge, a view of which is shown in 
lig. 1. and replacement of the swing bridge with a 
modern type of bascule bridge. The two adjacent 
Scherzer rolling lift bridges in use by the Newburgh & 
South Shore and the Baltimore & Ohio railroads across 
the upper part of the river had recently been placed in 
service at the time the carrying of the viaduct across 
the river was under consideration and the success of 
these bridges led to the adoption of a duplicate structure 
for the new viaduct. 

All of the new work was erected while maintaining 
railroad traffic, the bascule span being erected in the 


open position so as to cause no interference to either 


railroad traffic or navigation. Arrangements were made 


\ 





SHOWING SHERZER ROLLING LIFT BRIDGE LIN A PARTLY OPEN POSITION 
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struction by cutting off several panel lengths, counter 


SHOWING LINE OF TRACKS WITH 


operating swing bridge during recon- 


weighting the shortened arm and resting it upon tem- 
porary pile supports in front of the tower supporting the 


hascule span. In this way one of the old channels was 


left entirely free for navigation, as may be seen from 
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LLING LIFT BRIDGE IN CLOSED POSITION. 


the plan and elevation drawings, lig. 2, which also show 
the relative size and positions of the old and new draws 

The Scherzer rolling lift bridge is a double track singk 
having a length of 
160 ft. 


leaf through bridge span center to 
S Pan) 


and a width of 29 ft. 6 ins 


The clear channel for nay- 


center of bearings of 


center to center of trusses. 


LIFT BRIDGE 


IN CLOSED POSITION 


1908. 











av 


igat: 
at r1 
62 ¢ 
brid; 


Os, 











. show 
lraws 
sing 
iter to 

(5 ins 
r nav: 








August, 1908. RAILWAY ENGINEERING AND MAINTENANCE OF WAY 


169 














OLD CENTER PIER SWING BRIDGE FOR THE N. Y., C. & ST. L. RY. AT CLEVELAND 


gation provided by the new, bridge is 120 ft. measured rolls are supported by a steel tower 48 ft. 9 ins, high 
at right angles to the channel, which makes an angle of | from masonry piers to the tops of the tower posts, the 


62 degs. 30 mins. 
bridge. The track 


30 secs. with the center line of the track girders having a depth of 10 ft. 


girders upon which the bascule span The tower posts are vertical front and rear with a 
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side batter of 1 in 12. The front end of the bascule 
span when closed is carried by the deck truss fixed ap- 
proach span, the piers supporting this span being of con- 
crete to the full height of the under side of the trusses 
which have a depth of 20 ft. The bridge is operated by 
two direct current electric motors of 50 h. p. each, the 
motors being placed on the moving leaf and operating 
the bridge by driving a shaft attached to pinions engag- 
ing in racks placed on fixed supports outside of each 
truss, The motors are controlled from controllers placed 
in the operator’s house and are equipped with solenoid 
brakes directly attached to the motors. The bridge is 
also controlled by an auxiliary mechanical band brake 
operated by foot power from the operator’s house. 

The operator’s house also contains a small gasoline 
engine as an auxiliary to operate the bridge in place of 
hand power should there be any trouble from defective 
current or electrical equipment. A mechanical equip- 
ment is also provided and placed in the operator's house 
for operating the railroad signals at each end of the 
bridge, this equipment being interlocked with the end 
latch and the electric controller so that the bridge can 
not be operated until all of these signals have been set 
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at “danger.” An end latch operated from the operator's 
house is provided to maintain the bridge in the closca 
position and is of sufficient strength to resist the “ull 
power of the main operating plant. Rail locks are »'so 
provided operated by a small independent electric movor 
placed in the operator's house. 

ligures 3, 4 and 5 show views of the new bridge as 
completed, in the closed position, in the partly opened 
position and along the line of tracks when closed. 

The entire work was designed under the general spe- 
cifications of the New York, Chicago & St. Louis Rail- 
road Company for steel bridges, 1904, and was executed 
under the charge of the engineering department of the 
railroad company, Mr. E. E. Hart, chief engineer, and 
Mr, A, J. Himes, assistant chief engineer. The Scherzer 
Rolling Lift Bridge Company, Chicago, designed the 
superstructure, operating machinery and electric equip- 
ment of the draw span and maintained a general con- 
sulting engineering supervision during its construction 
and erection, The superstructure was fabricated by the 
King Bridge Company, Cleveland, and erected by the 
Pittsburg Construction Company. 





Some Features of the Present Steel Rail Situation 
By Dr. C. 


It is surely not too much to say that in the past 25 
vears the changes in the conditions in which the rail is 
involved have in three respects been most noteworthy : 
lirst. the average speed of trains has been largely in- 
creased: second, the average wheel loads of cars have 
been increased 75 per cent and of locomotives over 100 
per cent; and third, on some of the larger and more im- 
portant railroads the volume of traffic has increased at 
least 300 per cent, and perhaps more. 

Let us examine this matter a little and ask ourselves 
the question plainly, what have the railroads done to 
meet.the changed conditions? First and foremost, the 
weight of the rail per yard has been increased. As a 
matter of record it may not be amiss to mention the 
successive steps of this increase on one large railroad. 
Within my own memory and study of this subject, the 
following weights of rail have been employed: 56. Ibs, 
100. The increase 1s 


per yard 60, 67, 70, 75, 85 and 
quite noticeable, the latest form being nearly double the 
weight of that first speed. The battle of the sections, 
or the form in which the increase of weight has been 
disposed, will be referred to later on. 

But it may be said, “It is granted that the weight of 
rail has been increased, but what evidence is there that 
the increase has been sufficient?” “Is not a rail weigh- 
ing 110, 120 or even 130 Ibs. per yard essential to meet 


*Extracts from the opening address of the president at the 
cleventh annual meeting of the American Society for Test- 


ing Materials. 


“ 
as 


B. Dudley 


the strains produced by the changed conditions above 
referred to?” Upon this point it is possible to say. that 
most careful studies have been made, using the best ob- 
tainable data, and making allowances for what is more 
or less unknown and uncertain, and that the studies in- 
dicate that the weight of rail to carry the increased 
wheel loads has been increased more rapidly than the 
wheel loads, and that the actual strain in the heavier 
wheel loads is no greater than was the case in the light’: 
rails under the lighter wheel loads formerly employed. 
It may be added that if 12,500 Ibs. per sq. in. is assur 
as a safe working stress for such steel as rails are m « 
of, the present 85 and 100-lb. rails show stress well 
within this limit, even under a static wheel load of 30, 
000 Ibs., with a dynamic augment of 60 per cent of the 
static load. If these studies can be trusted, therefore, it 
would seem that so far as weight of rail is concerre’ 
the railroads have done all that could reasonably be ..- 
quired to meet the changed conditions with which we 
are dealing. 

But again it may fairly be asked, we think, whether 
increase in weight of rail is all that is required. No 
principle of structural construction is better established 
apparently than that the support which material under 
strain receives is an essential element in its successful 
behavior, The rail alone cannot carry the load. It 
must be properly supported and, perhaps, mind you, | 
say “perhaps,” failure to properly support the rail may 
account for some of the rail failures, of which we have 
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wel so much during the past few years. Good rail- 
road track involves a properly drained subgrade, ballast, 
ties and rail fastenings, splice bars and other joint ma- 
terial, and the proper maintenance of these, as well as 
In other words, the rails are only one of the ele- 
menis in the problem; I grant you, the most important 
one, but still not the only one. It would be manifestly 
unfair to blame the rail for failures which may be clearly 
due to defective support or fastenings. 


pajiS. 


During the past year or two, in discussions and com- 
mittee meetings over rail specifications, the desire on 
the part of some railroad engineers has occasionally 
cropped out to have a rail of minimum weight per yard, 
and yet so good that even though the track might not 
always in every detail be kept up to standard, there 
would still be no failures. According to their view, if 
the rails were what they should be, inferior track main- 
tenance would be a very small matter. 
enough, it seemed to be a little difficult for these engi- 
neers to see that this unloading of the whole problem 
upon the steel rail manufacturers, was not entirely le- 
We hope to pay our re- 


And singularly 


gitimate and praiseworthy. 
spects to the steel rail manufacturers a little later, but 
we are compelled to say that this view of the case does 

% commend itself to us, and that we do not think re- 
sponsibility can be so easily shifted to other shoulders. 
No one can be more desirous of good rails than we are, 
but failures in track maintenance cannot, we think, fairly 
be put upon the rail. On the other hand, we do think 
there is a legitimate question connected with this phase 
of our subject. This is, the requisite safety being al- 
ways maintained, where does true economy lie in this 
contest between the rail and the track maintenance? 
There are three possibilities. 

(1) Would better rails with the same weights per yard 
4. are now in use, even though obtained at increased 
cost, result in such diminution of track expenses that 
.-unomy would result? 


‘2) Would the same so-called inferior grades of steel 
wait is now being furnished, with increased weights per 
yard, it being conceded that increased weights per yard 
are not essential from the standpoint of strains, result 
in such diminution of track expenses that economy would 
follow after paying for the increased weights? and 

‘3) Would better steel and increased weights per 
yard, at even still greater cost, be followed by such sav- 
ing in other track expenses that it would be true econ- 
omy to obtain such rails? 

We do not believe the data exists at the present time 
that would enable a satisfactory answer to be given to 
anv one of these three questions. And yet they seem 
to us to open up an extremely important field. It costs 
a certain amount each year to maintain a mile of track. 
including rail renewals, and we have never seen any 
failures that show that the distribution of the expense to 
each item is such that the sum total is a minimum.  Per- 
haps better rails, perhaps heavier rails, perhaps the two 
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combined, even at greater cost for rails, would bring 
about this desired result. 

Is the steel that goes into rails today better or worse 
than that made 15 or 20 years ago? It is well known 
that there is a general belief among railroad engineers 
that the steel in the rails today is nothing like as good 
as it was 20 or 25 years ago. We are not quite able 
to follow these critics to the extent that they want to 
go on this point. Our judgment is that in two respects 
there is reason to think the steel in Bessemer rails is 
inferior to that made 25 vears ago: 

(1) The larger ‘ingots of the present day necessarily 
lead to increased segregation, and in so far as segrega- 
tion is a serious element in the quality of steel, there is 
little room for doubt that the steel in the rails of today 
We think it 
{air to say that there is need for further study as to how 
far segregation, apart from internal physical defects 
with which it is so often associated, is a menace. We 
cannot help wishing that it was not in the rail to any- 
thing like as serious an extent as many analyses show 
it to be, but, at the same time, if the ingot was thor- 
oughly sound throughout, we should like to study seg- 
regation farther before feeling willing to say the final 
word. 

(2) In so far as the more rapid working of the Bes- 
semer process, which has seemed to characterize its full 
commercial development during the past 20 years or 
more, has led to incomplete action between the final 
additions and the blown metal, and to higher finishing 
temperatures in the finished rail, the metal must be in- 
ferior. The making of steel is a chemical process, and 
every chemist knows that all chemical reactions require 
time, and it is to be feared that Bessemer metal is, many 
times, cast in the ingot mould before the reactions are 
complete. The effect of this is certainly bad. Sound 
ingots cannot be obtained in this way, and if the ingot 
is unsound, good rails cannot be made. Again, we are 
quite well aware that high finishing temperatures are 
blamed on the rail section. Thin flanges, by getting 
cool too soon, seem to make it impossible to roll the 
head at the proper finishing temperature, and it is to be 
confessed that in so far as the section is responsible for 
too high finishing temperature, the steel maker cannot 
fairly be blamed. But for all other causes leading to 
too high finishing temperatures, it is difficult to see how 
Notwithstanding 


is inferior to that made some years ago. 


the responsibility is to be shifted. 
these, as we regard them, just criticisms of the later 
made Bessemer steel, it is undoubted that a large per- 
centage of the output of rails of the last 20 years has 
heen approximately as good as that previously made. 
We are inclined to think that those who so vigorously 
denounce the later made steel, forget the enormously 
increased traffic which The 
lack of reliable figures showing comparative tonnage of 
the earlier and later made steel, is a very serious handt. 
cap in reaching a satisfactory conclusion in this matter. 

Let us turn now to two or three other features of our 
subject; and ‘first, as to the sections. It has already 


these rails have carried. 





heen hinted that the section has been blamed for some 
of the difficulties encountered in making good rails. The 
makers have urged, and we think with good show of 
reason, that the distribution of metal between the head, 
web and foot of the rail, in many of the sections, was 
such that it was practically impossible to finish the heads 
at the proper temperature. And since the sections were 
specified by the railroad engineers, the rail makers have 
felt, and we think justly so, that in so far as the section 
Was an element in good rails, they could not be held re- 
sponsible for poor rails. This criticism was felt to be 
so valid that within the past two years two indepen lent 
organizations have taken up the question of section de 
novo. One large railroad, through a committee of its 
own officers, reinforced by practical rail manufacturers, 
and the American Railway .\ssociation, through one of 
its own committees, assisted also by a number of prac- 
tical rail makers, haye both, but independently, devoted 
much study to the section. ‘The results of their delib- 
erations have culminated in three types of sections, 
The question of the discard has occasioned many 
words during the discussions of the past two years, and 
we had almost said “bitter” words. There is material 
enough in this feature of our subject for a long paper. 
| fancy many of us had more positive ideas on discard 
three or four 
moment. The more the subject is studied the more diffi- 


years ago than we have at the present 


cult it becomes, seemingly, to express a final opinion 
that we are willing to stand by. If every ingot solidified 
in the typical way, and was like every other ingot, the 
question of discard would be easy. But it would almost 
seem as though every heat of steel was a law unto it- 
self, and was different from every other heat of steel, 
and nearly the same might be said of every ingot. When 
we come to consider the conditions, there seems to be 
much reason why this should be so. The differences in 
temperature at the time of casting, the more or less in- 
completeness of the chemical reactions when the metal 
leaves the ladle, the differences in chemical composition 
of the different heats, the rate of pouring, the differ- 
ences in the condition of the moulds, the differences in 
rate of cooling dependent on surrounding conditions, the 
differences in practice at the different works, especially 
in the matter of covering and artificially cooling the top 
of the ingot, the length of time that elapses before the 
ingots are shipped, and the more or less fluid condition 
of the metal on the inside of the ingot when it reaches 
the first pass, to say nothing of accidents or mishaps 
that may occur in handling the semi-fluid ingots. all 
have an influence on the location of that part of the 
ingot which is supposed to contain the poorest of the 
metal, and which it is the object of the discard to pre- 
vent from getting into the rails. 

During the past few vears much light has been thrown 
on the subject, and the truth compels us to say, that a 
situation has been found that in some respects would be 
Let us see 


ludicrous, if it was not so near the tragic. 


what the conditions have been: 
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(1) The manufacturers have in many cases at least 
selected the rail end as sample for test. The specifica- 
tions being silent on the selection of the test piece, they 
naturally have urged that there was nothing to prevent 
their doing this, and they naturally again have, so far 
as information can be obtained, chosen the best steel in 
the ingot for test. It is not claimed that all specifica- 
tions have been so loosely drawn as to permit such a 
suicidal practice, but it is certain that some of them 
have, and that the practice has been in vogue. 

(2) The best two in three principle has pervaded 
many specifications, that is to say, if the first rail end 
stood the test, the heat was accepted, but if it failed a 
second was tested. If this likewise failed the heat was 
condemned. If, on the other hand, it stood test, a third 
was tested, and the fate of the heat was decided by the 
majority. It would almost seem as though the speci- 
fication had been drawn, not with the idea of being sure 
that only good rails should be accepted, but with the 
idea of being sure that as many heats as possible should 
he accepted. 

(3) Only one heat in five was tested, that is to say, 
as we understand the matter, if the rail end stood test 
and the heat was accepted, that acceptance carried four 
other heats with it. But, singularly enough, if, on the 
other hand, the heat was rejected, that rejection only 
covered the heat from which the test rail end came, and 
the four preceding or following heats, as the case might 
be, got another chance for their lives. The unsatisfac- 
toriness of such a method of testing, it seems to us, must 
he evident to every candid mind that knows anything 
about the making of steel. As has already been stated, 
every heat of steel is a law unto itself, and there is no 
certainty that because one heat or blow is good _ the 
preceding or succeeding four are equally good any more 
than there is a reasonable presumption that if one heat 
is bad, the preceding or succeeding four are likewise 
bad. And while it is agreed that when everything 1s 
working well successive blows from the Bessemer con- 
verter may be similar in many respects, it is not agreed 
that testing one blow in five gives any reasonable assut- 
ance that only good rails are accepted for use in the 
tracks, 

A few words now in regard to some of the details 
of testing rails, and first in regard to the drop test. It 
is well known that many testing engineers do not. favor 
the drop test for rails. To our minds, however, it 1s 
the only possible available one for the present, and the 
following considerations seem to us to have weight in 
confirming this view: 

(1) It tests the whole rail in the condition in which 
it goes into the track, instead of a small fraction of the 
rail, as is requisite in all cases of prepared test pieces. 

(2) It is sufficiently rapid, so that even though every 
blow is tested there is no fear of delaying the output of 
the mills, while waiting for test pieces to be prepared, 
We have known of a 


case where, with sufficient force to handle the test sam- 


or for slower tests to be made. 
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ples, 55 tests have been made in half an hour on a mod- 
ern drop testing machine. 

(3) There seems little doubt but that some of the 
strains or shocks which the rail actually receives in 
track are similar to those produced by the drop testing 
machine. This is, we think, clearly the case with a loose 


joint and a rapidly moving train. In case the track 


bolts have become loosened, the end of the rail, when the 


approaching wheel mounts it, certainly gets a blow sim- 
ilar to that given by the drop testing machine. We 
have known rails which have given long service in track 
to be broken in this way, and the fracture showed per- 
fectly clean, sound metal. 

(4) Finally, if the specification requires that the de- 
flection be taken, the drop test reveals a good deal in 
regard to the physical properties of the steel. 

Second, in regard to the selection of the test piece. 
We fancy it goes almost without saying that this should 
always be made by the inspector. In regard to location 
of test piece, it is, of course, understood that in shear- 
ing the ingot into rail blooms it is necessary to make 
the bloom from which the test rail end is to be taken a 
little longer than the others. It is, 
that the inspector or the specification should designate 


therefore, essential 
the bloom from which the test will be taken. Some re- 
cent specifications wisely, we think, designate the top 
bloom of the ingot for this purpose, it being generally 
understood that the so-called “pipe,” if there be any, 
and the greatest segregation and physical defects will 
be in this bloom. ‘We may, perhaps, wisely call atten- 
tion to the fact that if a cover and cooling devices are 
used on the top of the ingot when it is cast, the poorest 
steel in the ingot will not be near the top end of the top 
bloom, but more probably near the bottom end of the 
top bloom, so that if the inspector takes his test piece 
from the top end of the rail made from the top bloom, 
he will be more apt to deceive himself than if he has 
the test piece cut from the bottom end of the top bloom. 
We have sometimes thought, when inspecting the prac- 
tices of casting and cooling ingots in certain works, that 
it would be better to take the discard hetween the first 
and second blooms, 

Third, in regard to height of drop. We have always 
opposed extreme severity of tests. Owing to the de- 
fects in the anvil previously referred to, if indeed they 
have been general, it is apparent that but little informa- 
tion that is of value and that is safe to follow can be ob- 
tained from previous tests. Our own view is that some- 
thing a littke more severe than the rail will receive in 
actual service, enough for a reasonable factor of safety, 
is all sufficient. 
severe the shocks in service are. 


The trouble is we do not know how 
Some recent tests of 
rails which had broken short off in track made by the 
research committee of the Pennsylvania System, seem 
to indicate that a 15-ft. drop with a 2,000-Ib. tup and 
a 20,000-Ib. anvil would have rejected two-thirds of 
those which failed in service; also that the 15-ft. drop 
actually broke as many test pieces as the 19-ft. drop, 
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other conditions being the same. These tests should be 
much amplified before final conclusions can be reached, 
but as far as they go they seem to indicate that we must 
look to other causes than defective or poor steel for a 
portion of the rail breakages, and that extremely severe 
testing is not necessary. 

Summing up and putting in concrete form our views 
on the present situation, we are inclined to say: 

(1) The crying need of the hour is positive, definite 
information, Upon dozens of points no positive data 
exist. During the discussions of the past two years or 
more opinions have been as plentiful as leaves in au- 
tumn, but of positive, reliable, statistical information, or 
figures taken from properly kept records, there has been 
a dearth that was fairly oppressive. The steel makers 
have not been as deficient in this respect as the railroad 
engineers. 

(2) The time seems opportune for genuine progress 
to be made. The railroads, through their organization, 
which in a sense speaks for them all, the American Rail- 
way Association, have taken hold of the matter with 
vigor, and have developed a large amount of valuable 
information, and for the first time in my 25 years’ study 
of this subject the steel rail manufacturers have shown 
a less antagonistic and more conciliatory and co-oper- 
ative spirit than has usually characterized them. 

(3) The specifications proposed by the Pennsylvania 
Railroad system and by the American Railway Asso- 
ciation seem to us to represent genuine progress and to 
While they 
may be said to represent perhaps the best that can be 
done until more positive knowledge is obtained, he 
would be a bold man that would claim that they will ul- 
timately be satisfactory or final, 


he worthy of most careful study and trial. 


(+) Whether the Bessemer process can be so modified 
and improved as to enable it to furnish rails that will 
he entirely satisfactory under the heavier wheel loads 
and denser traffic of today and the near future, or 
whether the basic open hearth will soon be the source 
from which steel for these rails will be furnished, are 
questions worthy of serious attention. feel- 
ing is that if a small fraction of the time and money 


Our own 


that has been spent in the past over the commercial de- 
velopment of the Bessemer process shall, in the next few 
years, be spent in getting sound ingots, free from blow 
holes, slag and manganese sulphide, if this shall be found 
to be as serious as it now looks, and in overcoming or 
minimizing segregation, it will last for many years to 
come, 

(5) The American Society for Testing Materials has 
a most, important duty to perform at this juncture. By 
stimulating the development of information, by furnish- 
ing an arena for the presentation of such papers on the 
metallurgy of steel as are on its program for this meet- 
ing, by arousing interest in testing machines and meth- 
ods of testing, by furnishing a forum where producer 
and consumer can meet on common ground and discuss 
their differences unhampered by commercial considera- 
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tions or by artificial distinctions of professional ethics, 
and by keeping their own specifications up to date and 
utilizing new information as fast as it is obtained, it can 
so fill the field which it occupies that when the ultimate 
record is made up its contribution will be by no means 


among the least. 


Timberland Transaction. 

What is said to be the largest single sale of timberland 
in the history of West Virginia has been made by the 
Baltimore & Ohio Railroad, Company to a corporation 
which will at once begin development. The purchasing 
company has mills at Ridgeway and at Camden-on-the- 
Gauley, within reach of the tract. The combined ca- 
pacity of its mills is 350009 ft. a day. 
dollars is the reported price paid for 200,000 acres of 
hardwood, chiefly virgin forest, containing yellow pop- 
lar, cherry, oak, maple, birch, ash and many other val- 


Two million 


uable woods. 

The land lies in a mountainous region drained by 
northeastern tributaries of the Great Kanawha which 
empties into the Ohio about 300 miles from Pittsburg. 
It is one of the largest and most valuable bodies of 
hardwood timber remaining in the Appalachian region. 
Many of the mountain ranges which cross the tract are 
from 3,000 to 4,000 ft. high, and covered to their sum- 


mits with rich forests. 


Convention of Railway Superintendents of Bridges 
and Buildings. 
HE eighteenth annual convention of the Associa- 
tion of Railway Superintendents of Bridges and 
Buildings will be held Oct. 20, 21, 22, at the Arlington 
Hotel, Washington, D. C. The president of the asso- 
ciation for the year 1907-1908 is R. H. Reid, of the Lake 
Shore & Michigan Southern and the secretary is S. F. 
Patterson, of the Boston & Maine. , 
The subjects for report and discussion and the chair- 
man of each committee are as follows: 
Waterproofing of Concrete Covered Steel Floors, A. 








I. Miller, P. L. W. of P., 38 West Van Buren street, 
Chicago; Modern Equipment and Tools for Erection of 
Steel Bridges, J. Hunciker, C. & N. W. Ry., Chicago: 
Protection of Structures Against Effects of High Water 
by Rip-rap or Otherwise, G. H. Soles, P. & L. E. R. R., 
Pittsburg, Pa.; Experience in the Use of Gasoline [En- 
gines and Kerosene Engines or Combination of Same 
for Water Supply, Drawbridges, ete., A. S. Markley, 
C.& E. I. R..R., Danville, Il.; Modern Dwelling Houses 
for Section Foremen and Section Men in Outlying Dis- 
tricts, by W. Beahan, L. S. & M.S. Ry., Cleveland, O.; 
Reinforced Concrete Culverts and Short Span Bridges, 


A. O. Cunningham, Wabash R. R., St. Louis, Mo.; 
Methods of Erecting Truss Bridges (a, Maintaining 


Traffic; b, No Traffic), M. Riney, C. & N. W. Ry., Bar- 
aboo, Wis.; Smoke Jacks for Engine Houses, C. A. 
Lichty, C. & N. W. Ry., Chicago; Pile and Frame 
Trestle Bridges, H. M. Trippe, C. & N. W. Ry., Chi- 
cago; Fire Protection, J. N. Penwell, L. E. & W. R. 
R., Tipton, Ind.; Fences, Road Crossings and Cattle 
Guards, J. E. Barrett, L. & H. R. Ry., Warwick, N. Y.; 
Construction of Coffer Dams, J. H. Markley, T. P. & 
W. Ry., Peoria, Ill.; Preservation of Timber, F. E. 
Schall, L. V. R. R., South Bethlehem, Pa.; Coaling Sta- 
tions and Cinder Pits, F. F. King, C. & N. W. Ry. 
Sander, Wyo. 





Spring Rail Frog. 
HE spring rail frog used by the Central Railroad 
of New Jersey was described briefly in the June 
issue of RAILWAY ENGINEERING, together with the 
standard spring rail frogs of other roads. The line 
drawing, given herewith, shows the construction of the 
frog, 

This particular type of frog is very strong and durable 
and it has been found very reliable and satisfactory in 
use. Its reliability and good wearing qualities under 
the very heavy main line traffic of the Central Railroad 
of New Jersey justify the use of this frog, which is more 
expensive than the ordinary type. 
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Prices on Track Materials, F. O. B. Chicago 


Steel rail, 60 Ibs. and over......... $28.00 per gross ton 
Steel rail, 25 to 45 Ibs............. 28.00 per gross ton 
Se SS are rer ere 29.00 per gross ton 
Steel rail, 16 Ths. ........ ean va 30.00 per gross ton 
se 2 ere en neerrere 31.00 per gross ton 
gees, GxOxuS oak, tet ovade ....... 600.005 <5. 74c each 
mies, GabeG oGk; Bd Grae. oc cs ee ve ve eve ds 67c each 


Angle bars, accompanying rail orders, 1908 delivery, 
1.50c; car lots, 1.60c.; spikes, 1.80c. to 1.90c., according 
to delivery ; track bolts, 2.20c. to 2.25c., base, square nuts, 
and 2.35c. to 2.40c., base, hexagon nuts. The store prices 
on track supplies range from 0.15c. to 0.20c. above mill 


prices. Switch set per turn out, 60-Ib. rail, $85 to $90. 
OLD METAL, 

Old steel rails, rerolling ............ $14.70 to $15.25 

Old steel rails, less than 3 ft. ........ 13.00 to 13.50 

ge Pe Peres eee ree 16.00 to 16.50 


SHEET STEEL. 

It is quoted for future delivery: 

Tank plate, %4-in. and heavier, wider than 64% and up 
to 100 ins, wide, inclusive, car lots, Chicago, 1.78c.; 
3-16 in., 1.88c.; Nos. 7 and 8 gauge, 1.938c.; No. 9, 
Flange quality, in widths up to 100 ins., 1.88c., 
base for 4-in., and heavier, with the same advance for 
weights; sketch-plates, tank quality, 1.88c., 
flange quality, 1.98c. Store prices on plates are as fol- 
lows: Tank plate, 14-in. and heavier, up to 72 in. wide, 
2.00c. to 2.10c.; from 72 to 96 ins. wide, 2.10c. to 
2.20c.; 3-16 in. up to 60 in. wide, 2.10c. to 2.25c.; 72 
ins. wide, 2.30c. to 2.40c.; No. 8 up to 60 ins. wide, 
2.10c. to 2.15¢.; flange and head quality, 0.25c. extra. 


2.03c. 


lighter 


STRUCTURAL STEEL SHAPES. 

Store quotations are at 1.95c. to 2.00c., and mill prices 
are as follows: 
sive, 1.78c.; angles, 3 to 6 ins., 44 in. and heavier, 1.78c. ; 
larger than 6 ins. on one or both legs, 1.88c.; beams, 
larger than 15 ins., 1.88c.; zees, 3 ins. and over, 1.78c. ; 
tees, 3 ins. and over, 1.83c., in addition to the usual 
extras for cutting to extra lengths, punching, coping, 
bending and other shop work. 


3eams and channels, 3 to 15 ins., inclu- 


CAST IRON PIPE. 

Quotations per net ton on water pipe, 4 ins., $27; 6 
to 12 ins., $26; over 16 ins., $25; with $1 per ton extra 
lor gas pipe. 

CEMENT. 
Good grade Portland cement, car lots. .$1.65 per bbl.* 

*(Four sacks per bbl. credited 10c. each when re- 
turned in good condition.) 

SAND. 

2 eh eee erry $0.75 per yd. 
Rerpedo ened, car f0t . icc ccs cciveecsves 1.15 per yd. 
CRUSHED STONE GRAVEL. 

Crushed limestone, car lot ...........0-. $1.05 per yd. 
Stushed gravel, car lot .... 6.6 660.sse0: 1.00 per yd. 
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Personal Mention 

Mr. J. G. Gwyn, who has been acting chief engineer 
of the Denver & Rio Grande R. R., has been appointed 
chief engineer, 

Mr. R. C. Harris, engineer of maintenance of way 
of the Toledo division of the Pennsylvania Lines West 
of Pittsburg, has been appointed engineer of mainte- 
nance of way of the Cleveland, Akron & Columbus Ry., 
Mr. Guy Scott 
succeeds Mr. Harris at Toledo and Mr. F. N. Crowell, 
engineer of maintenance of way of the Marietta di- 
vision, becomes engineer of maintenance of way of the 
Richmond division. Mr. S. W. Hodgin succeeds Mr. 
Crowell on the Marietta division. 


succeeding Mr. A. B. Jones, resigned. 


Mr. Bion J. Arnold, of Chicago, has been engaged by 
the Public Service Commission of the First district, New 
York state, to place a valuation upon all the street rail- 
way properties in the boroughs of Manhattan and the 
Bronx. Mr. Arnold and his assistants will begin the 
work of valuation at once. 


Mr. J. T. Hallisey, chief train despatcher of the Inter- 
colonial Ry, at Truro, N. S., has been appointed acting 
superintendent of the Halifax and St. John district, suc- 
ceeding Mr. G. M. Jarvis, deceased. 


Mr. J. H. Rosenstock, trainmaster of the Delaware & 
Hudson Co., at Carbondale, Pa., has resigned. 

Mr. L. F. Boome, terminal trainmaster at Juarez for 
the Mexican Central Ry., has been appointed superin- 
tendent of the Torreon division with headquarters at 
Gomez Palacio, Durango, Mexico. 


Mr. R. N. Begien has been promoted from assistant 
engineer of the Baltimore & Ohio R. R. at Baltimore, 
Md., to division engineer of the same road at Philadel- 
phia, Pa., succeeding Mr. S. A. Jordan, promoted. 

Mr. R. A. Bainbridge, assistant division engineer of 
the Canadian Pacific Ry. at Vancouver, B. C., has been 
appointed division engineer of the Esquimalt & Nanai- 
mo, in charge of construction and maintenance, with 
headquarters at Victoria, B. C. 


Chestnut Pole Preservation 
BOUT three and a half million poles are pur- 
chased annually in the United States for tele- 
phone, telegraph, electric light and street railway pur- 
poses. In 1906 out of a total of about 3,575,000 poles, 
61 per cent. were cedar and 28 per cent. were chestnut. 
Experiments were conducted by the Forest Service 
in co-operation with the American Telephone and Tele- 
graph Company from August, 1905, to June, 1907. The 
data are contained in Circular 147 by George F. Weiss, 
chief, Section of Research. The conclusions as given in 
the circular are as follows: 
The results of the experiments at Parkton corroborate, 
on the whole, those obtained from former investigations. 
The rapid growth of chestnut, coupled with its other 
intrinsic qualities, renders it one of the best kinds of 
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wood for use as poles, and the demand for it will be- 
come of much greater importance in the future. 

As the best poles come from sprout trees, care should 
be exercised in felling. It is sound policy for all pole 
users to encourage a careful system of cutting. 

Soaking poles in water preparatory to preservative 
treatment is not recommended, as it results in no better 
absorption or penetration of the oil. 

Incipient butt or top checks caused by careless cutting 
or natural defects should be treated with S-irons to pre- 
vent the poles from splitting. This applies especially 
to poles cut in spring and summer. 

Chestnut poles seasoned for the periods given in Table 
5 (summer cutting season, ship after 2 months; spring 
cutting season, ship after 3 months; winter cutting sea- 
son, ship after 5 months; and autumn cutting season, 
ship after 7 months), will be dry enough for preservative 
treatment. 

The sapwood of chestnut, which is a thin layer, should 
be completely saturated with the preservative. This can 
be accomplished by heating the poles in oil for six hours 
and leaving them in the cooling oil over night, or by 
heating them in hot oil for four hours and plunging 
them into cold oil for two hours. 

Effectiveness of treatment is independent of the sea- 
son of cutting, but depends directly upon the moisture 
content and the width of the sapwood. Chestnut poles 
cut during the period of maximum rate of diameter 
growth and thoroughly seasoned admit of best results 
in preservative treatment. Spring and summer cut poles 
reach such a condition more quickly than those cut in 


autumn and winter. 





Western Society of Engineers 

The board of directors of the Western Society of En- 
gineers has ordered a new arrangement of quarters in 
the way of improved accommodations in the Monadnock 
Block, Chicago. 

“The space heretofore occupied was a suite of offices 
on the east side of the building and known as Nos. 
1734-41 inclusive. Under the 
rooms 1736-41 inclusive have been vacated and the new 
space includes all of the 17th flcor north of the eleva- 
tors, to the fire wall at the mid-length of the building, 
This includes the corridor, and the rooms on each side 
thereof, known as Nos. 1760-64 and 1731-35, inclusive. 
As shown on the plan, this gives a floor space of 62 ft. 
by 61.5 ft., an increase of more than 80 per cent over 


new arrangements the 


the old quarters. 

“A wide double glass door will close the end of the 
corridor next the elevators and the present corridor 
walls will be taken out and rearranged. In the central 
portion of the new space will be the meeting room, 36 
ft. by 44 ft., with a high ceiling and seats for 162—an 
increase of 60 per cent over the old quarters. It is ex- 
pected that the ventilation of this new meeting room 
will be much better than heretofore. The reading room 
will remain and be virtually as heretofore, and with the 
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secretary's office on the opposite side of the building, 
with an entrance vestibule between. Adjacent to these 
will be the library, on the east side, and a committee 
room and storeroom for periodicals on the west side of 
the building, This arrangement, it is belicved, will give 
increased space for the needs and convenience of the 
library, which is steadily growing and is used more and 
more by the membership and the public.” 


Trade Notes 

The Kellogg Switchboard & Supply Co., Chicago, have re- 
cently issued a bulletin describing their railway dispatching 
systems; also a bulletin describing the new Kellogg railway 
pole telephone, with supplements giving account of Kellogg 
railroad systems in successful operation. Some of the ad- 
vantages of the Kellogg train dispatching systems are the 
safety, care and rapidity of train handling; the selective sig- 
naling of any or all stations and the services of telegraphers 
done away with. [Experienced trainmen who have inspected 
the Kellogg railway pole telephone in actual service say that 
its reliability, simplicity and accurateness are its strongest 
features. 

The Pierce Safety Appliance Co., Benwood, W. Va., has 
been incorporated with $500,000 capital stock by Franklin 
A. Pierce and Earl A. Lenkard, of Wheeling, W. Va.; Wil- 
liam McSwain, Moundsville, W. Va., and others. 

The Hanna Engineering Works, 820 Elston avenue, Chi- 
cago, announce that they have recently added the entire riy- 
eting business of the Quincy, Manchester, Sargent Co. 
Plainfield, N. J., including their full assortment of Pedrick 
& Ayer hydro-pneumatic, plain toggle “American” riveters, 
pneumatic punches, etce., and are now prepared to offer to 
the trade a variety of styles and sizes of riveters to meet 
the most exacting conditions, and fill the desire of such man- 
ufacturers as have a preference for a particular style of ma- 
chine. 

The Thomas Brace Rail Co., New York, has been organ- 
ized to manufacture railroad rails and appliances, build rail- 
roads, mining, ete., with a capital of $2,000,000. The incor- 
porators are E. T. Thomas, 115 Broadway; John Oehler, 
87 Frankfort street, both of New York; W. A. Campbell, 
247 New York avenue; T. H. Ross, 27 Madison street; C. B. 
Schellenberg, 220 Duffield street, all of Brooklyn. 

John C. MeMynn announces that he is now associated with 
Max Toltz, who has been with James J. Hill in various en- 
gineering capacities for the past 22 years. They have opened 
offices at 2014 Fisher building, Chicago, and are prepared 
to do a regular engineering business. Mr. Toltz makes a 
specialty of engineering work pertaining to railroads, both 
mechanical and civil, and can be consulted regarding any 
new devices, patents, ete. Mr. McMynn, having been me- 
chanical engineer for Robert W. Hunt & Co. for the past 
15 years, is prepared to take up the design and superinten- 
dence of steam, electric or other power plants, water plants, 
cement plants, testing, etc. Toltz & McMynn will make a 
specialty of economizing fuel and steam in plants now in 
operation and can furnish estimates of possible saving and 
cost of obtaining same. 

The Kellogg Switchboard & Supply Co. have just issued 
their new bulletin describing in every detail their standard 
line of common battery apparatus. The bulletin is hand 
somely illustrated with large well finished half-tones. The 
“standard of excellence” Kellogg common battery wall tele- 
phones are described in full, with special descriptions of the 
new Kellogg “Short backboard” wall instruments, the new 
and the new “indestructible desk 


“ 


Kellogg “steel hotel set,” 
stand” which is proving immensely popular. 
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The expense and 
annoyance of paint- 
ing will not recur 
every year or two if 
you use 


Dixon's 
Silica- 
Graphite 
Paint 


The pigments being 
inert set up no des- 
tructive chemical 
action within the 
paint coating itself-- 
it dries by natural 
oxidation in a tough, 
elastic film. Dur- 
ability records in all 
climates; write for a 
few. 


JOSEPH DIXON 
CRUCIBLE CO. 


JERSEY CITY, N. J. 
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The Engineering Department 


of Every Large Railroad and Every Raliroad Con- 
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alogue with 269 pages of Useful Information not 
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PITTSBURGH, PA. 
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CONTINUOUS JOINT 


GENERAL OFFICES : 


ents in United States and Foreign countries. 








The Rail Joint Company 


29 West 34th Street, New York City 


Makers of Base Supported Rail Joints for Standard and Special Rail Sections, London, Eng. 
also Girder, Step or Compromise, and Insulating Rail Joints, protected by pat- 





Over Rolled 

25,000 from 

miles Best Quality 

in use WEBER JOINT Steel WOLHAUPTER JOINT 


Catalogs at Agencies 


Baltimore, Md. Portland, Oreg. 
Boston, Mass. Seattle, Wash. 

Chicago, Il. St. Paul, Minn. 
Denver, Colo. St. Louis, Mo. 

Pittsburg, Pa. Troy, N. Y. 


> Montreal, Can. 
HIGHEST AWARDS—Paris, 1900; 
Buffalo, 1901; St. Louis, 1904. 








MANUAL oF RECOMMENDED PRACTICE 
FOR 
Railway Engineering and Maintenance of Way 


CONTAINING THE—Defnitions, Specifications and Principles of Practice 
Adopted and Recommended by the American Railway Engineering 
and Maintenance of Way Association. 


If you have neglected to purchase a copy of thisbook—considered a necessity 
by track officials, send us your order now. 


‘Cloth - - - $3.00 
P RICE} Half-Morocco 3.50 


CRANDALL PUBLISHING COMPANY 
Security Building, CHICAGO 








The “Leader” 


STEEL GATTLE GUARD 






—— \\ a Represents 
S_Z ZZ, 4ex) Standard Practice 
IL Lawge. Simple, 
WS ~~ Effective 
ON Economical 


The W.P. Johnson Co. 


25 LaSalle, Street, Chicago 





The Indianapolis Switch & Frog Co., Springfield, Ohio, manufacturers of only 
High-Grade Track Work; in use wherever highest efficiency is required; highest in quality, 
design and efficiency. Frogs, Switches, Crossings and General Track Accessories. 
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| Line and Surface 


A practical treatise on laying out and 
maintaining the alignment and 
surface of railroad track 








Railway 
Engineering 


Every Month in the Year 
For the Small Sum of 


ONE DOLLAR. 


By MOSES BURPEE, 


Chief Engineer Bangor & Aroostook R. R. 


— 


A monthly journal devoted 
to maintenance of way matters 
and of interest to every rail- 
road man in that department, 
from the chief engineer down 
to the man who is anxious to 


go up. 





Durable cloth binding. [Iflustrated. 63 pages. Every issue is finely illus- 
PRIC E 50 C EN TS trated, the articles are interest- 
ly The subject matter of this book ing, and all matters of import- 
vs had its origin in a series of circu- sanvin: the Gilbane 














lar letters prepared by the author 
for his own trackmen. These 
were later revised before publica- 
tion in book form. The treat- 
ment of the subject is simple and 
practical, and at the same time 
theoretically correct. Engineers 
will find it interesting from this 
standpoint, the method of impart- 
ing such instruction in the best 
way being an important and ever 
present. problem. 
CONTENTS. 
Chap. I—Correcting Alignment on 
Curves. 
Chap. IIl—Method of Middle Ordinates. 
Chap. III.—Transition Curves. 
Chap. IV.—Running off Elevation. 
Chap. V.—Compromise Run-off for 
Curve Elevations. 
Chap. VI.—Curved Graduation of Ele- 
vation. 
Chap. VII—Curved Graduation 
Throughout. 
Chap. VIII.—Application of Transition 
Curves. 
Chap. IX.—Ueaving Track. 
Chap. X.—Properties of Ballast Mater- 


ial, 
Chap. XI.—How to Maintain Line and 
Surface. 


| Crandall Publishing Co., 


Security Bldg.,, - - - CHICAGO 





engineering are handled in a 
way that will interest the busy 
railway man. 

The subscription rate is at a 
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